FAIREY “BATTLES” WITH SHADOW SHADING 
SEE PAGE 62 AND BACK COVER 











* ALONE ACROSS AMERICA -BLIND! 
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OPPORTUNITY FOR YOU IN LOS ANGELES 


THE AVIATION CENTER OF THE WORLD 


You young men who want a career in aviation should con- _in the world. Think of the opportunity for you in this rremep, 
sider the outstanding advantages California Flyers offer you dous amount of activity! Think of the advantages ot takin 
in strategic location and practical, lower-cost training...The your training at California Flyers in the very hub of : ceive 
advantages of training in Los Angeles are overwhelmingly im- California Flyers is the only U. S. Government Approve 
portant and beneficial to young men who want employment School in Los Angeles offering both flying and mechaniql 
right after graduation. We can't tell you in the small space of courses, or combination courses for career men. Ask us why 
one advertisement about the unbelievable amount of aviation this is vastly important to the student wanting all-around 
activity and opportunity for you right around our field. But training — or to the student of mechanics wantin Practical 
there are more commercial, private and military planes flying experience under actual airport conditions. Send for our ca, 
and more planes manufactured than in any other place inthe _alog to get a comprehensive picture of opportunity for yo 
world. There is more testing of all these planes on our field _in Los Angeles and a complete description of California Flyer; 








by the U. S. Bureau of Air Commerce than in any other place __ practical, lower-cost flying and mechanics training courses G 
hi 
al 

- + « gust ONE oF : 
THE MANY SUPERIOR : 
TYPES OF EQUIPMENT of 
AT CALIFORNIA FLYERS ra 

The new Link Aviation Trainer, Type C, is ar 
the latest development for instruction in in- sp 


strument and radio range flying. Used by the 
U. S. Bureau of Air Commerce for training 
instructors, the U. S. Army and commercial 
airlines and by foreign governments, It is just 
one of the many advantages in the most 
advanced equipment you yet at California 
Flyers. It contributes to the rapid advance 
ment of California Flyers graduates. 

The Link Trainer is a mechanical device 
for training pilots to fly by instrument and to 
use the mt ranges and other modern aids 
to air navigation. It is electrically operated 4 
and equipped with two-way radio. A 























Instructor's desk showing radio equipment, recorder and chart. Here th 

instructor lays out the course the student shall follow and introduces smb 
This is the electrically recorded chart problems as split or bent beams, cross winds and unexpected change 
that indicates the exact course flown in weather, requiring changes in course and almost any other problem 
in either navigation or cross-country flying. ~ 





by the student. Every turn is indi 
cated on the graph paper. &e 


SEND FOR THESE TWO FREE FOLDERS TODAY « Brimfu! of terse, interest 


ing facts. Comprehensive folders on the things you want to know about aviation 









Ten standard instrument dials operate so that a movement of the controls will 
bring about the corresponding change in instrument readings. Instruments 
magnetic compass, air speed, turn and bank, vertical speed, tachometer, marker 





beacon, sensitive altimeter, directional gyro, gyro horizon and radio compas CALIFORNIA FLYERS, INC. 
School of Aviation Dept. AD-3 
2 Los Angeles Municipal Airport, Inglewood, California 





Please mail me, without charge, your new catalog Aviation 
Is Calling You and the new Link Trainer Bulletin. I am inter- 
ested in subjects checked. 


SEND FOR FREE LINK TRAINER BOOK e@ This fascinating way 
of training for instrument and radio beam flying (blind flying) is fully 
described in California Flyers’ new Bulletin. Send for your copy today 

















Flying Mechanics 
Combination Courses Instrument Flying 
NAME AGE ii 
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SCHOOL of AVIATIO — po y 
‘ ANGELES MUNICIPAL AIRPORT INGLEWOOD, CALIFORNIA 
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Graduates of this 
highly specialized training 
are finding their places 
promptly in Aviation 


Maintenance Superintendents and Production Managers 
of the world’s aviation centers show their approval of 
this training by employing graduates as rapidly as they 
are available. Graduates themselves demonstrate the 
fundamental worth of the 96 weeks’ training by earning 
and securing satisfactory advancement in the wide- 
spread, diversified field of commercial avaiation. 


*Formerly called the Master Mechanics’ Flight Course. 





Above—20 hours of flight training on low-wing Kinners, along with 
3360 hours of maintenance and background training—all a part of 
Maintenance Engineering. 











Above—Twin row Wasp 650 
hb. p. motor, a part of Parks 
training equipment—a type 
used on today's modern 
airliners. 


1bove—Engineering drafting 

in this course occupies § hours 

ber week for 12 weeks. Above — Parks Air College orchestra 
spotlights school social functions. 










pry 


Above—$1,600.00 Taft-Peirce boring fixture, the most modern machine of its 
hind. Every Maintenance Engineer gets practical training in its operation. 


College & Professional Training 


Your success is assured if you have the character and energy to make the 
grade. Parks offers you 8 terms (2 years) of well-balanced training, using 
the most extensive school equipment available—in fact, in your training 
at Parks you will have the use of physical assets with a value of $2,143.00 
for each student entered, a sum total of $642,995.14—all devoted to train- 
ing purposes exclusively. It will pay you, too, to measure carefully the 
value of Parks training by the substantial worth of its curricula. Records 
prove that with but a single exception all of the graduates of Maintenance 
Engineering have made good connections in aviation before graduation, at 
the time of, or shortly after graduation. Maintenance Engineering is your 
direct and sure approach to profitable endeavor in commercial aviation. 


Only Parks’ 96 weeks course in Maintenance Engi- 
neering offers you carefully coordinated theoretical 
and practical training in such subjects as: 
Engineering drawing; Loft practices; Mathematics; Advanced Instruments; 
Physics and Chemistry; Maintenance Management; Industrial Engineer- 
ing, Air Transportation History and Development; Radio Maintenance and 
Operation ; Power Plants, Accessories, Fuels and Lubricants; Machine Shop 
Practice; Flight Line Maintenance; Foremanship; Design of Maintenance 
Equipment; Inspection; Business Writing, Talking and Salesmanship; 
and many other subjects. Get outline of Maintenance Engineering—also 
the three other major courses: Professional Flight and Executive, Avia- 
tion Operations and Executive and Aeronautical Engineering. 


Open to High School Graduates. Enrollments accepted 
for Summer Term, July 5th. 


PARKS AIR COLLEGE 


EAST ST. LOUIS, ILL. SECTION PA-5 


Send to me at once all details about your 96-week course of Main- 
tenance Engineering, also details of the other three major courses. 


Name Age 


Address i 


City AS <i 4 


State 


\pprovedas a transport. groundand flying school and mechanics’ school by the U.S. Depart- 





ment of Commerce, also accredited by the Illinois Superintendent of Public Instruction. 
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Publishers of 
POPULAR AVIATION 
POPULAR PHOTOGRAPHY 
RADIO KEWS 





When Day A Done e « e At the end of a hard day’s 
work or study" you need RELAXATION. Business leaders, 
presidents, statesmen turn to FICTION .. . detective stories, 
love stories, adventure stories. But men of science, men of 


technical background turn tt AMAZING STORIES 


Ably edited by technicalmen, AMAZING STORIES offers 
the BEST in Science-Fiction, Astronomy, Physics, Chemistry 
carefully woven into exciting, diverting STORIES that will 
AT ALL NEWSSTANDS! carry you off into new and unexplored worlds of science 


EVERY STORY SCIENTIFICALLY ACCURATE 











POPULAR AVIATION, Volume 22, May, 1938. Published monthly by Ziff-Davis Publishing Company, at 608 S. Dearborn St., Chicago, 
Ill, U. 8. A. Subscription $2.50 per year, single copies 25 cents, foreign postage $1.00 per year extra, except Canada. Entered a8 
second class matter, January 24, 1933, at the Post Office, Chicago, Illinois, under the act of March 3, 1879. 
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Records of its graduates prove that 
Boeing School of Aeronautics trains men 
to climb up in today’s fast-growing avi- 
ation industry ... fits them for careers 


‘be REASONS why alert young men train 
with Boeing are inherent in the character 
and background of this famous school. 

Boeing School was founded, not by out- 
siders, but by a part of the industry itself 
— by United Air Lines, world’s most ex- 
perienced air transport organization. It 
grew out of aviation’s pressing need for 
trained recruits . . . career men. 

And today, as always, United supervises 
every detail. Boeing School, in fact, is a 
division of United Air Lines. 

Boeing School shops, laboratories, lec- 
ture rooms, and the flight house stand at 
the very edge of A-1-A Oakland Airport. 


Boeing School of Aeronautics .. 


Ac this main United West Coast terminus 
you see pilots, operations men, engineers 

-all with years of practical experience— 
working at the very jobs you are studying. 

In this school each instructor has an aver- 
age of only 8 students. You get the fullest 
measure of thorough, personal instruction. 

Boeing School can best train you for a 
career in aviation because this school is part 
of the industry! Twenty-seven aviation com- 
panies now employ 953 Boeing graduates. 


Learn more about being a career man in 
aviation. Send for free 1938 BOEING 
SCHOOL BULLETIN. It describes the 
school and the 15 Pilot, Ground and 
Engineering career courses offered. Con- 
tains full vocational guide to all fields 
of aviation. Use coupon below. 





Boeing School of Aeronautics 
GRADUATION and PLACEMENT RECORD 


(February 1937 January 1938) 





1937 
Feb. 


Apr. 
May 


July 
Aug 


Oct. 
Dec. 
1938 
Jan. 


TOTAL 





aa 
June... 


ns «+ 6 


Nov. 


Number Number 





4 13 
33 21 
16 

.& 16 
34 14 
5 7 
4 2 
20 17 
4 3 
2 2 
29 7 
7 14 
151 132 


No. Co.'s 
Employing 
Months Graduated Placements Graduates 


YPNNANNDBAQAS ~s 








Students 


in “Airline Mechanics” 





com- 


pletely overhaul flying engines in the 


Boeing School Power Plants Shop 


U. S. Government approved in ALL departments — Private and Commercial Flying, Mechanic Training, and Repair Station 
LFF SF SS SSCS SSC SC SC SC CS SSS SS SSS SS SSS SS SS SSS SSS SSS SSC SC SSS SSS SS SSS SSS SSS SS SSS SS SSS SS eee eee 





[) Aircraft Sheet Metal 


# 
‘ 
A COMPLETE RANGE OF Boeing School of Aeronautics, 
: 15 CAREER COURSES Dept. 28, Airport, 
: There's one specially designed to provide Oakland, California. 
a thorough foundation for success in your 
: hosen field of aviation 7 GENTLEMEN 
7 } E 
5 Pit de Pm the 1938 BOEING SCHOOL BULLETIN con- 
‘ ; ee ie ON Se ee ee ee aa taining complete information on the school and 
' coarser voguiving Courses requiring Coe Oe “> Sel courses I have checked at the left 
5 1gh schook only: 2 yrs. pre-eng.: graduates only: 
© Airline Technici 
1 ] Airline Pilot and 0 Air Transport En oO “nen cep —— 
Operatior ‘ ] 
: me perati 2 i gineering Meteorology 
] Commercial (or , 2s 
' L. C. Pilot 00 Practical Aeronautical omnes vequlving Address 
8 1 Private (or) Solo Engineering Special training: 
. “ie CZ Special Airline Pilor , 
: » Aidlien Cuesation: CD Airline Flight Officer [) Instrument Rating City 
: Cj Airline Mechanic Note: Link Trainer Instruction available to State 
f 
& 


students in all courses. 








Please mail me—without charge— 


A division of 
ITED AIR LINES 
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IN YOUR 
BUSINESS 
—_—— 


THE TREND 
TO 





Never has interest in Dictaphone run so taphone in 
high as it does today. Businesses of every your Office. DICTAPHONE 
sort and size are turning to this modern dic- A working 
tating instrument—simply because it gets demonstra- 
things done so quickly, smoothly, accurately tion costs you SWEEPS ON 
and conveniently. nothing. Just 

Actual handling of correspondence is ask the Dicta- 
only the first of a long list of Dictaphone’s phone office nearest you to call on you. 
benefits. All day long, it lets men and their Meanwhile, send for a mighty interesting 
secretaries work, independent of each booklet without cost—““What is An Office 
other’s time and convenience. Try out Dic- Anyway?” 


Some Important Benefits of Dictaphone: 


You and your secretary do a day’s work apiece, independent of each 
other’s convenience. You double your capacity to get things done—record 





telephone instructions beyond question or slip . . . pin down valuable 
ideas the instant they occur make instructions clear and alibi-proof 





Ask to see the NEW PROGRESS CABINET => 


DICTAPHONE 


The word DICTAPHONE is the Registered Trade-Mark of Dictaphone Corporation, 
Makers of Dictating Machines and Accessories to which said Trade-Mark is Applied. 


DICTAPHONE SALES CORPORATION 
420 Lexington Avenue * New York City 
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AERONAUTICAL 
ENGINEERING 


INDUSTRY DEMANDS more men properly trained 
for aeronautical engineering. Young men, alert 
to this opportunity, can now train under the 
personal supervision of T. Claude Ryan, one of 
the foremost manufacturers, whose airplanes 
make history. 

Affiliated with the factory producing Ryan 
S-T and S-C airplanes and with 15 years success 
in training men for aviation, the Ryan School 
now offers one and two-year courses in aero- 
nautical engineering, balancing theory with 
practice under actual factory conditions. The 
most practical, if not the ONLY courses of 
their kind in America! 

Learn engineering where the U. S. Navy 
maintains its largest flying base, scene of the 
world’s greatest flying activity; where the huge 
Consolidated Aircraft plant is right next door. 
Enrollment applications now accepted; high 
school education or equivalent necessary. Get 
catalog describing courses in accordance with 
revised Air Commerce regulations. 


v7 


a 


FeMMtER ORTH AN eye 


eee ts 








Spring Term Begins April 4. Insure Reservations by 
wiring ‘‘collect’’ Western Union or Postal 
Telegraph that you will be here. 


RYAN SCHOOL OF AERONAUTICS 
Lindbergh Field, San Diego, Calif. Dept. PA-5 

Please send information on courses checked with revisions in conformity with 
new Civil Air Regulations. 






Flying Courses Ground Courses 
(J Master Pilot 0 Aeronautical Engineering 
CT Commercial (formerly transport) 0 Airplane Drafting & Design 


[) Limited Commercial [] Master Stith 


O Private FI 
Oo Sele (Sermerty Amateur) [_] Master Mechanic and Flying 
Oo Aircraft Welding 


oO Deluxe Combination — includes a 
new Ryan S-T-A plane with oO Advanced Navigation 


complete commercial course. Oo Master Radio 


Name —— 


Address — 
City & State ——— 
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Dallar Avidlun School and fin Gllege Fiy 
Major W.F.Long, Pres. At Love Field, Dallas, Texas CC. E. Harman, Sec’y-Treas. 














THERE Is MOneY IN THE Sky §<t.zHel 


Save $1,000.00 or more on your | 16 Fine Ships Now! 


Course Another Wasp Stearman just added: Also “Wasp 
Laird” (sky writer). Biggest and best array of fine 
ships owned by any school. 











and get more flying time in less time. At the aver 
age school it takes from one to two years to get a 


Transport Pilot's License Here they are: 


¢ 2 ‘asp Stearmans Stins 
because of weather conditions and other controlling pe bn - . — , er she 
. - ' rht Stearmans Aristocrz 
factors. Here it is a “natural.” Weather and all ‘6 Fl right otearmans : —— 
things are equal and you can fly practically every © Tileets 2 acos 


; ; 3ellanc: 
day and pile up your hours to your heart’s content 1 Bellanca 


You will save your money and time and be one of 
the “better pilots.” { Also the famous “Link Trainer” ] 


and our students fly them 








1700 Student Flying Hours First 3 Months This Year 


















































WHY PAY MORE? 

' WRITE FOR SPECIAL OFFER 
Flying Courses: Our “Round-Up” is now on for Spring en- 
MASTER AIRMAN $2,805.00 rollment and our special offer is very attractive 

311 air hours; 46 weeks from every viewpoint. We have the things 
TRANSPORT PILOT $1,855.00 you need in flight and mechanical training at 

205 air hours; 20 weeks a cost that is more than reasonable. Our school 
Limited Commercial Pilot $735.00 leads in comparison. 

60 air hours; 12 weeks 
PRIVATE PILOT... $640.00 

50 air hours; 10 weeks MAIL THIS COUPON 

Fee eee eS SSS SS SSeS S8e8e8 8888888888 88882822 

Mechanical Courses: Dallas Aviation School, 
ADVANCED AVIA. s Dallas, Texas 

TION $570.00 For All S Please send your 1938 catalog to 

44 weeks Students: ; j 
MASTER MECHANIC. $330.00 Part time work if : NR cscs cats desk aes dl Rann ba eelaitleen antic 

24 weeks << oe : Addre 
AIRCRAFT INSTRU- ao fi 

MENTS $355.00 | nd Roe © City 

ird anc oom . 

24 weeks at the School : 
AIRCRAFT RADIO $380.00 $10.000 in new ’ State 

24 weeks ee ee al : I am interested in taking a course in: 
METAL AND WOOD- snsnie ienmedl ays : 

WORKING $430.00 | Weare ready fe 1 D Flying 0 Mechanics 

24 weeks rs : 4 

ONS” RS areas 
And The Level Plains Of Texas To Fly Over : 








Where You Get The Most of The Best... Why Pay More? 
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of our amateur pilots and builders 

who, attacked viciously on all fronts, 
have dug themselves in and have pre- 
pared for the long struggle with obstruc- 
tive legislation. 

Several hundred coupons, clipped from 
POPULAR AVIATION have already been sent 
in and, as several of our correspondents 
have resolved themselves into member- 
ship committees, we expect to receive 
many more of these slips. Next issue 
we will be prepared to tell you how many 
votes we have réceived and just what 
we are intending to do with these names. 

* . * 


|’ is fine to witness the fighting spirit 


UST after we had formulated this 

voting scheme for the lightplane 
amateurs, the idea came into our heads 
that it might be a good idea if we would 
attempt to kill two birds with one stone 
and include the gas model builders in 
our protest. In short, while we are 
about it, also make a protest against 
the restrictions and prohibitions that are 
being leveled against the miniature divi- 
sions at one and the same time with our 
lightplane activities. 

And so, if you gas model fans wish 
to step into the fray with the light- 
planers, just signify in the usual way by 
sending in your ticket. If you belong to 
a gas model club, then it should be a 
simple matter to roll up an astoundingly 
large vote against gas model prohibi- 
tions. Do it now while it is on your 
mind. 

. + * 

HILE we are watching the estab- 

lishment of scheduled flying service 
on the North Atlantic, we are likely to 
overlook the transatlantic service across 
the South Atlantic which has been in 
operation for several years. The old idea 
that conditions across the North Atlantic 
are more difficult than the Southern 
route is scorned by those men who have 
intimate contact with the transatlantic 
service to South America, who claim 
that there are just as many serious 


problems, though not necessarily the 
same problems, as there are in the 
North. 


* * * 


Ww on the subject of the South 
Atlantic, we cannot resist the 


(Concluded on page 72) 



































MAJOR- 
GENERAL 


By 


Major-General Fechet, in his sec- 
ond of a series of articles, scores a 
few telling points in that age-old 
battle between the Army and Navy. 
Taking up where Mitchell left off. 


ENERAL WILLIAM MITCHELL 
old us as long ago as 1920 that 
he Navy planned to take over 
the defense of the United States, rele- 
gating the Army to a trifling handful of 
skeletonized units, a pitiful home guard. 
She suld do this, he said, by seizing 
the purse strings 

[The Army’s approf would be 
reduced year by year and those of the 
Navy would gt year by year. The 
junior service each succeeding year 
would appropriate more and more of the 
functions of national defense which had 
previously well understood as 
duties and responsibilities of the Army. 

Eventually, he taught, by a skillful use 
yf her vast and well-organized public 
relations machine and by her political in- 
fluence she would hog the whole show. 


ropriations 


been 


The Army under her scheme would 
look like the child who had been chained 
to a chair in the garret for years, it 
would be misshapen, ill nourished, 
starved, dwarfed; it would have rickets. 

[That was the picture the Stormy 


Petrel painted of the ambitions and de- 
member in the two- 
team of national defense in this 
country. Like many a prophet he did 
not live to see his prophecy come true in 
its entirety. I think, however, even he 
would be shocked’ were he alive today 
to hear that the grave international 
situation is that our national de- 
fenses must be strengthened by eight 
hundred fifteen million dollars of extra 
appropriations—eight hundred million 
Navy and fifteen million for the 


sires of the water 


man 


such 


for the 
Army 

Eight hundred to 15: There you have 
naval opinion apparently as to the rela- 


The lumbering old Barling bomber was 
dubbed “Mitchell's Folly” years ago. 


WARNED US! 


JAMES E. FECHET 











Major-General Fechet 


tive effectiveness and value of the two 
services in the defense of the Nation! 

It would seem that our self-styled 
“first line of defense” is to be made so 
strong that we shall not need a second 
line of defense. It appears that our coach 
is going to have such a powerful for- 
ward wall for our team that we can hope 
to win ball games without a backfield. 

This Mitchell prediction of a naval 
raid on the treasury was not the only 
crystal gazing done by the Army’s “Bad 
Boy” nearly 20 years ago which has 
come to pass in recent times. 

He shouted to the multitude two 
decades ago: “It is no longer enough 


a ge 
” ‘adn 
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Billy” Mitchel) 





the 


mistress of 
seas; to be secure, she must be mistress 


tor any nation to be 
of the skies. England does not realize 
that now but she will discover it to her 
sorrow and embarrassment.” 


Events, 15 years later, made these 
words look more like revelation than 
prophecy. Italy began to move into 
Ethiopia. England disapproved. First 
she threatened, then she started the 
parade of her fleet into the Mediter- 
ranean, an old _ trick which had 


worked so well so often. The mistress 
of the seas had for generations a magic 
wand which she could wave at any 
peace table. She could arrange a parade 
of her proud fleet past the window where 
the diplomats sat at counsel at the psy- 
chological moment and she could be sure 
that things would be decided her way. 
So, when Mr. Mussolini proved recal- 
citrant, England decided to give him the 
old medicine: she steamed up with the 
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water wagons and rowed them down 
past Gibraltar on a leisurely cruise to- 
ward Malta and the Eastern end of the 
Mediterranean, serene confidence 
that soon all would be well, truant Italy 
would be properly impressed 

3ut Mussolini had a counter trick. He 
paraded too. He ordered out his sub 
marines, light torpedo sleds and bomb- 
ing planes to pass in review. What was 
the result of these competing parades o1 
the same street on the same afternoon? 

England decided that the 
cruising was much better in the Western 
Mediterranean. The water 
Alexandria 


with 


instantly 


end of the 
seemed much 
way. 

Try this experiment. Take the range 
of an Italian bombing plane as the length 
of a piece of string; put one end of this 
string down on a map at a point indi- 
cating the westernmost Italian air 
drome; with that string as a radius 
strike off an arc Mediter 
rannean. Now you will know where the 
Sritish fleet went—just outside that cir 
cle. 

The people of England were shocked 
out of their well known reserve and 
complacence. Never before had anyone 
failed to respond to the water cure. As 
soon as the shock was over and John 
Bull had time to think the whole thing 
through, he arrived at Mitchell's answer 
—England must be mistress of the air 
Thereupon England started the greatest 
airplane building program the world has 
ever seen. 

By the admission of her own experts 
building 700 planes a 
course of a very few 
months she will have an air armada 
which will make her the favored mis- 
tress, again restore her as the belle of 
the international ball. In reading this 
latest lesson from history don’t forget 
that ringing prophecy delivered in the 
Mitchellesque manner years ago: 

“It is no longer enough to be mistress 
of the seas; any nation which would be 
secure must mistress of the 
skies.” 

Here is another Mitchell-ism whic 
the time it was issued sounded to some 
like the ravings of a madman. The flying 
general said our best airplanes of today 
—the days were in 1922 or ’23—are but 
the toys and playthings of children. “We 
must have bombing planes capable of 
carrying two or three thousand 
pound bombs; we must have bombers 
which can reach any enemy capital and 
return home again without landing; we 
must have fighters which can carry can 
non!”, he cried. 

Somewhere there sits today an old 
crate: it is hoary and ratty but very 
large; it is the wasted wreck of an old 
plane. It was Mitchell’s effort in the 
early 1920's to build a giant bomber. 
It was styled Mitchell’s Folly. It had 
six engines and was a giant of a plane 

Officially, it was called the Barling 
bomber. It was an over-sized animated 
bird cage; but not very animated. It was 
unwieldy and heavy, with its six smok- 
ing wheezing engines of that day it was 

(Concluded on page 72) 
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Two Lucky Marines 
by Harold Keen 





PAIR of skylarking Marines stared 
4 death in the face some weeks ago, 
grinned right back, and blithely side- 
slipped the specter in an experience defy- 
ing parallel in aviation annals. 

Chief candidates for the 
Time Club” today are First Lieutenant 
Guy M. Morrow and Corp. Milton M 
Frankel, whose “phantom plane” adven- 
ture has been classed by the Navy and 
Marine Corps as one of the freakiest in 
history. 

This is the story of two courageous 
airmen’s near-fatal rendezvous’ with 
death, as just revealed by the Marine 
Corps: 

Three trim, stub-nosed planes of Ma- 
rine Scouting Squadron Two took off 
from their base at North Island, San 
Diego harbor, last Armistice Day. At 
the controls of plane 2-MS-3 was Lieu- 


“Borrowed 


Lieut. Guy M. Morrow, USMC, is a 

life member of the Borrowed Timers. 
tenant Morrow, accompanied by his 
mechanic, Corporal Frankel. 

After maneuvering in gunnery practice 
over the Pacific, the squadron headed 
inland for the deserted area at Kearney 
Mesa, where the Navy operates an emer- 
gency landing field. By this decision to 
complete the drill overland, the life of 
Corporal Frankel probably was saved. 

Suddenly, Fleet Marine Force aircraft 
headquarters at North Island were elec- 
trified by the following radio message 
which crackled through from Plane 
2-MS-3: 

“Have shot off target sleeve, which is 
caught on our right wing.” 

One of the rarest of occurrences had 
happened. Shots from Lieutenant Mor- 
row’s plane had severed the cable attach- 
ing the full-blown target sleeve to one of 
the other ships. 

To aggravate the situation, the con- 
trols of Plane 2-MS-3 were jammed be- 


cause of the paralyzing effect of the 
heavy sleeve wrapped around the wing, 
Lieutenant Morrow advanced to full 
throttle and exerted his last ounce of 
pressure with both feet on the left rudder 
to keep the plane under control. He 
informed headquarters he did not be- 
lieve it possible to land without crack- 
ing up. 

Corporal Frankel, in the rear cockpit, 
thought fast. Since the sleeve’s nose ring 
had firmly attached itself in a perfect 
“U” about the upper right wing’s leading 
edge, there were only two alternatives: 
bail out or cut away the sleeve. He 
asked Lieutenant Morrow’s permission 
to do the latter. It was a daring, des- 
perate chance, but he was willing to take 
it. Lieutenant Morrow hesitantly gave 
permission. 

Frankel climbed out of the cockpit, 
slowly edged his way along the lower 
wing. Halfway out, with the wind blast 
threatening to catapult him into space 
and his grip extremely shaky, Corporal 
Frankel glanced at Lieutenant Morrow. 
The latter saw it was hopeless to con- 
tinue the brave attempt, motioned his 
mechanic to jump. And jump he did, 
over the trailing edge of the lower wing. 

Once clear of the plane, he opened his 
parachute and drifted earthward. The 
abrupt landing knocked him momentarily 
unconscious, but he awakened to find 
himself unhurt and newest recruit of the 
Caterpillar Club. 

Had all this occurred over the ocean, 
where the planes were maneuvering only 
a short time before, Corporal Frankel 
probably would have drowned on land- 
ing. 

Meanwhile, Lieutenant Morrow was 
experiencing terror-filled moments. Once 
Frankel had jumped, the pilot began his 
fight for life. He decided to abandon the 
plane. He would leave his cockpit from 
the left, he planned, as soon as he could 
free himself after releasing the controls. 
He let go and started to climb out. 
Panic swept through him when he real- 
ized that his parachute pack had fouled 
on the left rear cabane strut, to which he 
was literally pinned by the terrific pres- 
sure of the wind. 

All this time, the plane, now totally 
out of control, was diving in a steep 
spiral. It was curtains for Lieutenant 
Morrow, who realized, with the craft less 
than 1,000 feet from the ground, that he 
could not clear it in time for a parachute 
landing. It was curtains—unless he took 
a million-to-one chance to bring the 
plane, roaring with a crescendo of death 
toward the earth, out of its dive. He 
reached into the cockpit. Mustering the 
strength in every fiber of his body, he 
grabbed the stick, pulled it back. He 
knew he was only seconds from eternity. 
Miraculously, the plane recovered from 
its dive, regained a normal position, 
zoomed upward and away from the 
rocky ground. Ashen-faced, Lieutenant 
Morrow climbed back into the cockpit, 


(Concluded on page 91) 




















———— ee 


"eUIYD UI souejdsem esoueder Buymosd wos 104 oe4oud 


djey Gum pue esou s,4eddsij> eusy> uo sbey juenjiig 


GNNOg addyvMLNO 


’ 
wo 
. 
- 








=e: 
ae fo es Sree =, 


wae oe : vars = 





in en oe 








TRANS-ATLANTIC 


ONQUEST of the North Atlantic 
[| by air transportation, the great 

goal toward which air transport 
leaders have been shaping their activities 
since the trail-blazing Lindbergh flight 
more than 10 years ago, is expected to 
provide one of the great dramas of 1938, 
with at least four great nations making 
bids for the spotlight. 

The curtain is expected to go up ir 
May or early June, according to the 
latest information available in Washing- 
ton, where emissaries of competitor 
European powers have been in consulta- 
tion with Federal diplomatic and aero- 
nautical officials during the past two 
years. 

With a schedule of pioneering flights 
safely behind them, Pan American Air- 
ways and British Imperial Airways are 

(Continued on page 16) 








Pan American's base at Port Washington 
is the trans-Atlantic lines’ headquarters. 


One of the most impor 
tant jobs in trans-ocean 
flying is that of the 
weatherman. Navigation 
officers (right) chart 
courses in flight based 


on data supplied them 
by airline meteorologists. 


British (above) and American (below) 
ocean airliners get minute servicing at 
Port Washington after each trip. Note 
special scaffolds to reach high engines. 
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by JOSEPH EDGERTON 


tlanti 


reat 
nspon The U. S., England, France and 
= Germany all have their bid in on 
ted t the aerial trade routes over the 
1938 Atlantic. Current experiments 


promise ocean air travel soon. 


Imperial Airways, with the Americans, have 
pioneered the North Atlantic route. “Empire” 
boats (above) made some of the first flights. 





Three nations’ flags are 
fying from the mast at 
the Port Washington base. 


The uppermost flag tells Germany's catapult airliner presents a sharp 


contrast to Pan American's Sikorsky (above). 


of the pending departure 
The Germans are flying the southern routes. 


of one of the ocean-span- 
ning planes. Temporary 





base now is at Baltimore. 
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expected, perhaps as early as May, to 
extend their joint United States-Bermuda 
service on across the Atlantic in a 
dramatic bid for a share of the rich 
traffic which for centuries has been the 
cause of stirring nternational maritime 
rivalry. Delivery of giant new flying 
boats, notably the great 43-ton 
314 Atlantic Clipper holds the key to the 
opening of actual service 

Regarded as the first real trans 
oceanic airliner, the 314”, powered by 
four 1,500 horsepower engines, 
vide features of comfort and safety never 
before attained even in the older over- 
land services. Test flying of the first 
of these giants is expected to begin in 
April, according to Pan Am. 

The British, too, are busy. Imperial 
expects to have a fleet of flying boats 


Boeing 


will pro- 


weighing 35 long tons, or 78,400 pounds 
yross, ready this year for the Atlantic 
service. And it is rumored, though defi 
nite reports are still lacking, that British 
designers are at work on flying boats 
of around 150,000 pounds gross for the 
trans-Atlantic service 

Germany and France are ver uch 
in the running in the North Atlanti 
field. The Nazis expect next May to 


resume Zeppelin service between Fri 
richshafen and Lakehurst, N. J., with the 
LZ-130, successor to the Hindenburg. The 
new airship will be inflated with Ameri- 
can helium, now being 
administration sanction. 

The German Reich, however, has other 
ambitions than airship service. Last year 
Nazi envoys 
Department permission to conduct ex 
perimental flights Atlantic 
With new four-engined type catapult 
mail planes, the Nordmeer and the Nord 
wind, the Germans conducted seven round 
trip exploratory flights 
Azores and Port Washington, L. I. The 
German permit 
further flights are on the 
this Summer. 


shipped under 


obtained from the State 


across the 


between the 


still is in effect and 


] 


calendar for 


France also obtained permission to 
undertake exploratory flights to the 
United States and Air France, early this 
year, is expected to begin a survey flight 
program. Both Germany and 
are active in the designing of flying boats 
of ocean-going caliber. Of the German 
designs there is only meager informa 


France 


tion. Air France Transatlantique, how 
ever, according to sketchy reports via 
the ocean cables, is about tc place 
may by now already have placed 


orders for a fleet of 72-long-ton (161,280- 
pound) flying boats with which to get 
into the transport race. It also is re 
ported that Air France Transatlantique 
has budgeted some $5,000,000 for pre 
paratory work alone, including estab 
lishment of bases, installation of radio 
and weather equipment, research sta 
tions, survey operations and personnel 
training. 

On the whole, this is a most ambi- 
tious sort of international program. And 
don’t think that the maritime interests 
lack an appreciation of the seriousness 
of the threat of air competition; The 
United States Maritime Commission has 
sent to Congress a report detailing ocean 
air transport progress and prospects and 





has recommended that legislation be 
enacted placing responsibility for de- 
velopment of this new form of overseas 
transport in the hands of the Commis- 
sion. 

“The swift advance and the increas- 
ingly impressive performance of trans- 
oceanic aviation makes it evident that 
it soon will become a_ tremendously 
important factor in our foreign com- 
merce,’ commented Chairman Joseph B. 
Kennedy, recently appointed Ambassa- 
dor to Great Britain. 

The Maritime Commission explained 
that American aircraft 
manufacturers now have designs for fly- 
ing boats weighing 120,000 pounds, hav 
ing an average speed of 175 m.p.h. and 
a non-stop range of 5,000 miles. Such 
aircraft would be capable of carrying 40 
to 50 passengers from New York to 
Europe in 20 hours, the Commission 
said. 


to ‘Congress 


‘The conclusion is apparent,” said 


the Commission, “that aircraft soon will 
be a serious competitor in the overseas 
fast express and passenger trade which 
is now being largely served by the super- 
liner, with the distinct possibility that 
aircraft eventually will displace’ the 
super-liner.” 


The Commission found: that a fleet of 
18 flying boats, on a daily service of 
three planes a day, would offer the 


total passenger capacity a year 
as a super-liner, at a production cost of 
$18,000,000 for the planes, as against 
$50,000,000 for the liner. 


same 


[he Commission proposed that steam- 
ship lines, for their own protection, 
might well go into the question of oper- 
ating flying boats themselves. The sug- 
gestion met with immediate response. 
W. H. Coverdale, president of the Ex- 
port Steamship Corp., petitioned Con- 
gress to clarify the law to permit com- 
petition in transoceanic air transport; 
announced that if the “monopoly” were 
broken, his company stood ready to 
invest $25,000,000 in new equipment, 
part of it for flying boats. He sketched 
plans for twice-a-week flying service, 
non-stop to Lisbon and on to Marseilles, 
Rome, Athens and Alexandria. Captains 
of the company’s vessels plying the 
North Atlantic are being instructed by 
Dr. James H. Kimball, foremost trans- 
Atlantic weather authority, in the tech- 
nique of weather observations 
to facilitate overseas flying. 


special 


It has become apparent on both sides 
of the Atlantic that the new ocean flying 
boat has become an instrument in a new 
economic warfare and the chancellories 
of the world powers and the financial 
marts of America, Europe and Asia have 
entered into a rivalry the goal of which 
is eventual supremacy of the air. Their 
aim is to reap profits in the form of 
prestige, trade and national security. 

Thanks to the foresightedness and 
aggressive policies of this country’s “em- 
pire airline’, Pan American Airways, the 
United States today has attained a posi- 
tion of leadership on the ocean air trade 
routes which it lost on the sea routes 
with the passage of the wooden clippers 
of another day. 















But this country’s primary advantage 
is threatened sharply. Great Britain, jg 
her traditional role, is protecting her 
routes of empire by pouring millions of 
pounds into the development of com. 
mercial aircraft and new air routes. She 
aims at domination of air routes tg 
Africa, the Orient and North and South 
America. For the purpose she has set 
aside a subsidy said to total $150,000,009, 

The German subsidy is said to total 
$40,000,000, a generous slice of which is 
ear-marked for Lufthansa to be used in 
sending seaplanes to the United States 
by way of Lisbon and the Azores 

The French subsidy of $25,000,000 will 
help Air France to build 18 of the giant 
flying boats now on order, 12 for the 


South Atlantic and six for the Nort! 
Atlantic. 
And how about the United States? 


There is, of course, no subsidy as suct 
in sight to aid in the conquest of the 
North Atlantic. There are no airmail 
contracts available yet and Pan American 
so far is very much on its own. It has, 
nevertheless, a mighty advantage. Sey- 
eral years ago far-seeing Juan Terry 
rrippe began quietly to corral operations, 
concessions and privileges looking to 
the day which is about to dawn. The 
international concessions which he en- 
gineered are today a powerful weapon in 
his hand. 


They justify Pan American in going 


ahead with plans which, without this 
protection, might well have been im- 
possible. It was not all clear sailing, 


however. Great Britain was not blind 
to what was going on and demanded of 
Pan American as much as she gave. The 
result was establishment of the joint 
operations agreement under which Pan 
Am and British Imperial last year in- 
augurated service to Bermuda and pio- 
neered the North Atlantic. This rule 
of joint operation will prevail in the 
late Spring when, it is anticipated, the 
pioneering of the routes between the 
United States and England on schedule 
will begin. 

The Atlantic saga actually began May 
25 last when a Sikorsky Clipper charted 
the first flying course to Bermuda, 773 
miles southeast of New York. On the 
same day, under the joint operations 
policy, the British Cavalier made the first 
flight from Bermuda to Port Washing- 
ton. A few more preliminary trips and 
regular schedules were undertaken, soon 
to be increased to four round trips a 
week, two by each line. 

On July 3, with a calm precision born 
of years of overseas operations in the 
Caribbean and Pacific, a Sikorsky S-42B 
took off from Port Washington, L. I. 
bound for Newfoundland and Foynes, 
Ireland, and Southhampton, England. In 
August the southern route, via Bermuda 
and the Azores, Portugal and Marseilles 
to Southampton. 

British Imperial, lacking the broad 
experience of Pan Am in ocean flying, 
made five round trip survey flights across 
the Northern route to three American 
trips across. The Germans, as has been 
pointed out, made seven round trips. 

(Continued on page 80) 
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N ISS IRENE MARTINEZ is one of 387 airline stewardesses 

that were flying the nation’s airlines as this was being written. 
With one exception, Miss Martinez lives like, and earns as 
much as, the average airline stewardess (or hostess as her em- 
ployers and one other U. S. airline have named these girls). 
Average salary is $135 per month; minimum is $125. The girls 
fly on an average of 85 hours per month, are allowed a maxi- 
mum of 115 hours. The exception in Miss Martinez’ and other 
3raniff Airways hostess’ cases is that their company does not 
require its girls to be registered nurses, insists instead that 
they speak Spanish as well as English. But Miss Martinez 
and her 386 sisters live very much alike. Very few are married. 
Very few admit they are on the lookout for a husband. Yet 
the annual marriage rate among these girls is extremely high. 





A brisk ride next morning. 


To a dance that evening. 
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Above is Pan American Airways’ highly 


successful Midway Island D-F station. -_ 
, a by W. M. WOOD 





One thing that will help make 
aviation the safest mode of 
travel is the radio direction 
finder. Monumental advances 
have been and are being made. 


HE principle of D-F (direction- 
finder) is as old as nature. Yet 
D-F just now is one of the liveli- 

est and “newsiest” subjects in aviation. 
The homing pigeon has had some sort 
of a direction-finder for thousands of 
years. Perhaps a pigeon’s direction-finder 
works on the same principle as modern 


airplane direction-finders. The fact that 
the pigeon’s sense of direction is seri- 


ously disturbed by radio waves gives 
some reason to think so. 

Man’s knowledge of radio direction 
finding dates back to the beginning of 
radio itself. Ships at sea have used direc 
tion-finders for many years, and during 
the war crude attempts were made to rig 
up loop antennas between the wings of 
airplanes to serve as homing devices. 

Pan American Airways has long used 
ground type direction-finders, which 
“fix” an airplane's position by determin- 
ing the direction from which a signal 













SPARKS 


roadcast by the plane comes. Airplane 
direction-finders, used to determine the 
direction from which ground-broadcast 
signals come, have gained the attention 
f the aviation world only recently, and 
lave provoked a hubbub of controversy 
is to their value and place in modern 

ation 

\ good many Europeans have been 
experimenting for a long time with air- 
plane direction-finders. Several years ago 
Gerard Kreusi patented a homing device 


n this country. The Department of 
Commerce experimented with it. Other 
anufacturers soon followed Kreusi. 


he Army tried them out. The Coast 
Guard has been particularly active in 
arrying on experiments. 

Various airlines tried out a few direc- 
n-finders some time ago, and some of 
m decided that the equipment then 
available was virtually worthless under 
aad weather conditions, when the radio 
beam might fail to come through and 
make the directiorfinder of all times 
needed most. But TWA was one airline 
which kept on trying. Several months 
go the electrostatically shielded loop 
vas developed. This did much to over- 
ome the rain and snow static which in 
bad weather may blank out radio signals 
other types of antennas. And it was 

1 big step forward in direction find- 
ng. About a year ago TWA held its first 
public demonstration of its new and im- 
proved direction-finder with the shielded 
tOOp 


Then about the same time a peculiar 
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set of circumstances brought the direc- 
tion-finder into the limelight. A series of 
airline accidents, including the one in 
May, 1935, in which Senator Bronson 
Cutting was killed, had started an in- 
vestigation of airline safety by the Sen- 
ate. During 1936 a continuous contro- 
versy raged as to whether the airlines or 
the Bureau of Air Commerce was most 
to blame. 


This critical examination of airline 
safety was approaching a climax early 
last winter when Dick Merrill, flying an 
Eastern Air Lines plane from Miami to 
Newark, lost the radio beam on account 
of rain static and was drifted west with- 
out his knowing it by a strong cross 
wind. When he started to lose altitude, 
thinking he was near Newark, he struck 
some trees at an elevation of 1,400 feet 
near Milford, Pa. (Merrill's skill and 
luck brought crew and _ passengers 
through a crash landing with practically 
no injuries.) 

That same night another plane in the 
vicinity, by using a shielded loop and 
direction-finder, came home safely. 

So Col. Eddie Rickenbacker, general 
manager of Eastern Air Lines, sat down 
and wrote a letter to Assistant Secretary 
of Commerce J. Monroe Johnson, recom- 
mending among other things that “all 
modern air transports be equipped with 
radio compasses qualified to operate both 
day and night with antennas shielded 
against rain, sleet and snow static.” He 
also recommended that Department of 


ea 
i ee te 


United Air conducts extensive 


experiments with new radio apparatus. 


Lines 


Commerce radio stations be equipped 
with ground type direction-finders to 
locate temporarily lost ships by the tri 
angulation system. 

Soon afterwards (in January, 1937) 
President Jack Frye of TWA announced 
a list of equipment essential for safe 
flying, and headed his list with radio 
direction-finding equipment. 

About three weeks later the big con- 
ference of 200 airline operators, engineers 
and pilots, met in Washington to discuss 
all phases of safety improvement. They 
finally decided, since airplane direction 
finders were just being perfected at that 
time and were still highly experimental, 
that further studies should be made be- 
fore their use should be required. De 
partment of Commerce officials, however, 


First U. S. airline D-F was installed 
by TWA. Cockpit dial is shown below. 
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were not for postponing the matter. The 
Department officials had been much im 
pressed with the successful use of the 
Coast Guard’s cathode ray visual indi- 
cating direction-finder, and a few days 
after the conference the lines were or- 
dered to have direction-finders installed 
by January 1, 1938. 

Radio equipment already 
busy as bees in buckwheat, ordered more 
coffee and dug in to dig out the bugs in 
their direction-finders. New models be 
gan coming on the market. Vincent Ben- 
dix’ corporation announced that it would 
offer ten different airplane direction 
finders and three ground types. The 
American Telephone and Telegraph Cor 
poration brought French type 
with a loop that revolved 300 times a 
minute. Makers of the Simon Radio 
guide announced a new airline version of 
their double loop direction-finder which, 
unlike most others, gives bearings with- 
out the loop being turned at all. Variety 
was the order of the day. 


engineers, 


over a 


The airlines began experimenting with 
all kinds. Should visual or aural indi 
cators be used? TWA said experiments 
with eight different kinds showed that 
the aural type, their original 
direction-finder, was more efficient, but 
that a visual type would have to be per 
fected. Pilots needed to use their ears 
for other things, such as getting weather 
reports and instructions from dispatch- 


such as 


ers. 
American Airlines tried out both aura 
and visual and decided on visual. That 
line is using Bendix and RCA models 
more than any others. 
All this research in laboratory and 


plane brought out new knowledge—sucl 
as that a loop antenna mis 
station if the loop 


the 


ses the cone ol 


silence over a beacon 
is mounted on 
than on the bottom. 


aviation radio is in the midst of a wave 


top ot 
Authorities say 


plane rather 


that 


of progress that sometimes accomplishes 
more in months than formerly wa 
complished in years 

Various advances, such as United Air 
Lines’ trailing wire device for eliminating 
rain static, have made the need for direx 
tion-finders less acute. A simple shielded 
loop will enable beam signals to come it 
under moderate static c 
the trailing wire device under very bac 
conditions. 


ynditions, and 
} ] 


needed still 
1 


Sut direction-finders are 


Every now and then a beam will lose a 
pilot. Beams are sometimes bent by 
electrical “obstacles” caused by mour 


tains, ore deposits or rivers. And pilots 
sometimes report “phantom” 
These are “multiple courses” which may 
be as much as 15 degrees to the side of 
the true course—enough to lead a pilot 
into trouble, or to lose him when the 
“phantom” beam comes to an end in 
midair. The reason for these is not yet 
clearly understood and until they can be 
eliminated it is well for a pilot to have 
another way of checking his position or 
finding his way. 
The old loop-type beam transmitter 

subject to beam shifting, especially a 


(Concluded on page 92) 
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South Seas Clipper 





Nearing Completion 





A side elevation of the South Seas Clipper hull reveals its tremendous dimensions. 


UT of its massive “cocoon” of 

construction scaffolding and into 

the daylight for the first time, the 
hull of the world’s largest flying boat 
recently emerged from the assembly 
building of the Boeing Aircraft Com- 
pany in Seattle. 

The giant 72-passenger Pan American 
Airways South Seas Clipper, with only 
the inner stubs of its 152-foot wings in 
place, moved slowly through a wide 
doorway of the Boeing plant to an outer 
dock where final assembly and installa- 
tion work will be completed. 

It is the first of six four-engined Boe- 
ing Model 314 long-range transoceanic 


flying boats being produced for lan 
American Airways—airplanes large: 
than the ships in which Columbus 


the ocean. They are the first 
planes designed for large scale passen- 
ger transportation over the major oceans 
f the world. 

Only a step behind in stage of 
struction, the Pan American Atlantic 
Clipper, second of the series, stands in 
another cocoon of scaffolding on the 
Boeing assembly floor and the hull of 
the third Clipper will soon take form in 
the space vacated by the first. 

[o enable it to be moved out of the 
building, the big South Seas Clipper 
was placed on a specially-built “beach 
ing gear,” a 15-ton eight-wheeled cradle 
f structural steel with a series of air 
tanks that will give it buoyancy in the 
water. Winches and cables were used 
to move the massive hull onto a ramp 
in the dock outside the assembly build 
ing, where the Clipper will later be 
launched in the Duwamish Waterway. 

So large that it appears more like a 
surface - vessel than an airplane, the 
highly streamlined hull of glistening 
aluminum alloy measures 109 feet long 
to tail. It has an outside sur- 
face area of 4,000 one-tenth 
of an acre, and an inside volume equal 
to that of an average five-room house 
including the basement. The hull itself 
has a height of 19 feet, while the overall 
height of the plane is 28% feet, including 
the vertical fin of the tail that had to 
be removed to clear the doorway. 

[he horizontal tail surfaces, which 
have an area greater than the total wing 


crossed 


con 


from bow 


square feet 


area of many twin-engined transport 
planes now in operation, measure 49 feet 
from tip to tip and barelv cleared the 


width of the doorway. 


Wing stubs and inboard motors. 


The giant wings, with a span that 
would cover nearly half a city block, are 
to be attached before the launching 
Meanwhile Boeing workmen will 
plete the many details of interior installa 
tions while the plane stands at the 
water's edge. The big two-decked ocean 
airliner is expected to be ready for 
flight tests by May. 

Here are some astonishing facts about 
this fifteen-room “flying palace”: 

Its gross weight (82,500 pounds) is 
nearly three and a half times the gross 
weight of the largest overland airliners 
now in regular service in America. Its 
four engines alone weigh considerable 
more than the total loaded weight of 
the Boeing transports that flew the air- 
lines of America ten years ago. 

These engines (1,500-horsepower two- 
row Wright Cyclones), largest of their 
type ever built, together develop twice 
as much power as a railway locomotive, 
each one is confined to a diameter 
than feet. All the engines 
and the complete power plant installa- 
tion can be reached by mechanics dur- 
ing flight by way of passages through 
the wings. Each of the three-bladed 
Hamilton Standard constant speed auto- 
matic adjusting propellers has a diameter 
of 14 feet. 

There are 60,000 feet—eleven and a 
half miles—of electrical wiring in the 
plane and 3,000 feet of piping. The 
Clipper’s control system involves 5,000 
feet of control cable. 

The thermostatically-controlled heat- 
ing system will produce nearly five times 
as much heat as the heating system o! 
a modern seven-room house. 

More than six thousand engineering 
drawings and 360,000 square feet of 

(Concluded on page 85) 
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by ALLEN P. CHILD 


Few realize the extreme value of airway 
beacons. Erecting them is a saga itself. 


HE LIFE of those who erect the 

sky trail beacons that light the air 
traveler’s path across the wastes of 
western desert and the treacherous heights 
the Rockies is many times rougher 
than that of the man or woman for whom 
he toils in tl interest of safer aerial 
navigation. For the passenger in a modern 


transport plane, surrounded by every lux- 
of modern transportation, knows little 
the heat, the climbing over rocks, the 
struggle against nature’s harshest attributes 
that the beacon builder endures. 

The powerful and large beacon, known 
as the 36-inch double-end beacon, is 
used in many locations which are dif- 
Lighting the way across 
Death Valley, or over the romantic re- 
\laska as well as the silent, 
dusty plains of Kansas or tipping the 
eaks of the Rockies these big beacons 
have to be built in sections so that they 

be carried to their positions piece 


ficult of access 
gions of 


| piece 
After an airway survey has been made, 
1 number of possible locations for beacons, 
ut 15 miles apart in as straight a line 
possible are selected. But still further 
examination of each selected site is made 
to be sure that some nearby spot would 
r would not be the ideal location. When 
the beacon is mounted on a tower it must 
visible for at least 15 miles from a 
height of 1,000 feet. If an electric sup- 
ply is not near at hand plans must be 
ide to bring in the bulky machinery 
a gas-electric set so that the beacon 
ill have current for its light and its 
erating motors. 
lo find the proper locations, surveyors 
averse the hot sands of deserts, blaze 
through primeval 


new trails forests, 








scramble over cliffs and crags. When 
once the spot for the beacon has been 
determined the various parts of the tower, 
the lights, tools, gasoline, oil, poles, cable 
and a hundred other things are loaded 
on trucks. Many times the duty the trucks 
perform is short-lived and the thousand 
and one things that make up this revolv- 
ing finger of light have to be carried over 
rocky ground and up steep hillsides on 
the backs of burros. Food and sleeping 
equipment for the workers has to be car- 
ried to the camp site in the same way. 

The first things to go to the spot where 
the tower is to be erected are tools and 
dynamite for clearing a site for the 
foundation. While one part of the crew 
is getting this part of the work accom- 
plished another group is setting up the 
power house where the gas-electric sets 
will furnish the power for the beacon. 
As a rule this building is not very near 
the tower for it is easier to put in a pole 
line to carry the current than it would 
be to transport the equipment. But still 
the erection of the pole line and the cables 
is no afternoon playtime game for more 
often than not the poles must be set in 
solid rock and the line itself may go 
straight up a hundred feet for every ten 
feet it goes ahead. 

The tower is in sections and as fast 
as the burros can get them up they are 
assembled for, as a rule, there is no place 
to store them until they have all been 
brought up. After the tower is completed 
the task of bringing up the beacon and 
lights begins and each burro has some 
part of this delicate equipment strapped 
to his back for the slow, laborious trip 
through cactus and over rocks. When 


(Concluded on page 91) 


High on this rocky peak 
stands an airway beacon. 
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With peaks and trails 
so rugged that burros 
must be used, beacon 
builders face danger j 
The burro as 


above is carrying a 4 


constantly. 


lens up to a beacon. 















Fiery crashes and hair-raising air 
stunts actually are big business in 
Hollywood. Here is the story of the 
Associated Motion Picture Pilots, a 
closely-knit band of ''we'll-try-any- 
thing-once" airmen who have been 
thrilling movie-goers for 
But—don't believe all 


years. 


you see. 
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The veteran Dick Grace sits 

































in the padded cockpit of 
this "shot-down warplane.’ 












MOVIE exhibited in your town 
A not too long ago ended as a young 
Army pilot renounced the beauti- 
ful heroine to his pal, climbed into a 
speedy fighting plane and took off— 
straight to blazing destruction against 
the trunk of a tall tree at the end of the 
runway! 
he sound track recorded the sicken- 
ing, splintering crash as you saw the 
plane crumple and go hurtling to the 
ground. The upper half of the tree, torn 
off by the impact, fell on top of the 
wreckage. A spurt of flame burst out and 
made a fiery bier of the twisted pile of 
torn fabric and splintered wood. 
You didn’t see the pilot—mercifully. 
[he camera switched sharply to a group 
of actors whose faces mirrored gripping 


horror at the tragedy of swift death 
striking. 
“What a horrible death!” gasps the 


impressionable movie fan. Not so the 


cynic—the “wise guy.” 

“More movie baloney,” he = says. 
“Hollywood trick stuff—nobody could 
really do that—don’t waste your sym 


pathy!” 

And probably 90 per cent of the audi 
ence would believe the same thing 
They'd believe that such a crash would 
have to be faked; that it would be too 
dangerous for any pilot to attempt as a 
mere “stunt” for a movie. 

That 90 per cent would be wrong. 

Here is what really happened the day 
that scene was filmed: 

The young pilot—of course, he was 
one of Hollywood's most famous stars— 
climbed into the plane and pulled down 
his goggles as whirring cameras caught 


With the exception of Stuntman Tex Rankin, here is the entire ros- 
ter of the Associated Motion Picture Pilots. Standing, from left to 
right, are Ace Bragunier, Herb White, Paul Mantz, Frank Clarke and 
Earl Robinson. Seated, left to right, are Dick Grace, Howard Batt, 
Frank Tomick and Jerry Phillips. These men do all movie air stunts. 


every move. He gunned the throttle a 
couple of times—and then climbed right 
out of the plane again. 

His place was taken by another young 
man, dressed in identical clothing, who 
went through the same motions except 
that when fe gunned the throttle the 
plane began to move as he poured full 
power to the motor 

The fast little ship picked up terrifie 
speed. It drove straight at the tree and 
struck precisely where it had been sawed 
partly through in preparation for the 
“stunt.” The pilot, strapped and braced 
for the first shocking impact, ripped him- 
self loose and reached for a rocket pistol 
as the wreck hit the ground. 

Coolly he glanced up, ducked under a 
shattered wing when the tree-top came 
tumbling then fired his 
pistol into the gas tank and crawled out 
of the ruins away from the grinding cam- 


down, rocket 


eras just far enough to avoid danger 
from the flames 
There he lay flat until the fire died 


down and he was sure the camera crew 
had duly recorded his “death.” 

Then he went home. 

Out here in Hollywood the men who 


make motion pictures know that few 
aviation scenes have to be faked. They 
know that this particular scene, and 


hundreds of others as spectacular and 
thrilling, were real; that there is a sul- 
cide crew—ace pilots all—on call in 
Hollywood to deliver almost any kind of 
a blood-chilling crash, daring stunt or 
“impossible” maneuver a frenzied sce- 
nario writer might devise. 

They will snort in derision if you call 
them daredevils—they are the Associated 





Don't believe your eyes too 
Fortress." Actually, it is an 
Pilots, if you please 
pt such risks—and 
do the impossible 

ir nec ks 
flying world, the As- 
ture Pilots have at 
f aerial skill and 
t would bring them in 
ned to other flying pur 


ter—Howard Batt, Clar- 
agunier, Frank Clarke, 
Mantz, Jerry Phillips, 

1 Robinson, Frank 
1ite—how many do 


arke who mowed down 


ture not long ago in 
his wheels on the 
then did a wing-over 
uugh the same build- 
hes to spare at his wing 
Paul Mantz. 
ycle of war pictures a 


ith only ins 
[That was 


member the 


few years ago in which each succeeding 
film seemed to surpass its predecessors 
in spectacular crashes? Dick Grace was 
responsible for that destruction of air- 
craft. 

And do you remember another film in 
which an Allied plane dove on a German 


\ 
me 


' >.) 


much when you see M-G-M's "Test Pilot’ soon. The above crash is supposed to be a “Flying 
old Dougles DC-2 with two dummy engines added. Stuntman Frank Clarke crashed this one 


airport to bomb a “sitting bird”—and 


was blown up by the same blast 

That was Earl Robinson, in one of the 
narrowest escapes that any of this death 
courting crew has ever experienced 
scene—one of the most thrilling 
mistake. Robinson 


The 


ever filmed—was a 


This crash in "Young Eagles” looks deadly, actually hurt no one. Veteran Dick 
Grace got “shot down" in front of the cameras, awaited the “enemy” (left). 
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was supposed to bomb the plane on the 


ground, but he wasn’t supposed to be 
blown up with it! 

Robbie was ordered to power-dive at 
the plane from a dizzy height and 
lease a dummy bomb when he pulled out 
of the dive. Hidden under 
a charge of high explosive 
leading to a detonator out of camera 


range and in the care of 


the target wa 
with wire 


a property mal 


His job was to push the plunger ar 
blow the target ship to pieces—after 
Robinson dropped his dummy bomb 


That would give Robbie a split second 
vet out of range 

Motor roaring and wires 
Almost on 
grounded plane he 


Robinson dove 
released his bom! 
and the property man set off his blast! 

Robinson's ship was blown 100 feet 
into the air 
bombarded him 


out of control—the tai 


parts of the destroyed plan¢ 


he felt 


his ship lu 
1 surfaces had beer 
blasted away. Sure that a crash wa 
Robbie tore off his 
Every 
skill, 


every bit of the air lore of all 


coming, 
goggles to save his eyes 
resource, every ounce 
his thousands of hours of flving 
crowded into his mind as_ he 
fought to land his crippled ship 

He cursed the property man 
the ground crew, movies in gen 
eral and the dav he learned to 
fly as he fought for control with 
only his ailerons and motor. The 


ground rushed at him and with 


wings wobbling he © struck 
lurched on one wheel—felt a 
wing tip dig in and—the world 


spun around him as the plane 
lunged end over end. 

“What a swell club!” was his 
next conscious thought. The 
control stick was 
hand, torn free in the crack-up 

Ignoring anxious 
Robbie “went hunting for the 
nervous — —~ who set off that 

— bomb!” The nervous—er 
gent had left for home—but the 
cameras had filmed every nerve 
tingling second of 
brush with 


loose in his 


rescuers, 


Robinson's 
death The result was a 
scene awesomely realistic—and instantly 
branded as a fake when 
released! 

Of course, the star of the film was the 


survivor of the 


the picture was 


crash—the Associated 
} y ‘ + 


Motion Picture Pilots are the unsung 
heroes of the sky dramas because tl 
have made a cold, matter-of-fact busines 


of this dizziest calling in a dizzv world 

These ten men, in an organization as 
exclusive as any 
club, are responsible for every aviati 


centuries-old Lond 
scene you see in a modern motion pi 
ture, whether it be a spectacul 
a “dog fight” above the clouds, an aerial 
chase scene or routine footage of an air 
liner in flight. 

A member must be a true master of 
his trade; qualified and splendidly abl 
to fly anything from a tiny flivver plan¢ 
to a huge amphibion with machine-lik« 
precision. He must 
commercial license and obtain a perma 
nent waiver from the Department of 
Commerce 





hold an unlimited 


flying and 


to permit low 





tunting, operation of unlicensed aircraft 
and other infractions of the law of the 
air. 

His skill as a pilot will not be his only 
asset He must 
“camera angles’ 
harmony 


cameras and 
and be able to work in 
with his director in obtaining 
“shots” 

He may be called upon to contribute 
iuthentic slang for a studio script. One 
day he may be asked to build a model 
airplane to scale for a director's young 


know 


effective 


ster and the next day dive an old OX-5 
job into the ocean 
He will frequently be called upon t 


take his turn as technical director to rule 


) 


inflexibly on dialogue and dress of char- 
acters, suitability of equipment and find 
‘locations’ for his motion picture. 

He may be commissioned to find, in 
in aerial search, a place that looks like 
the English countryside, for the associa- 
tion even foreign lands and 
weather on occasion. The Pacific Coast 


supplies 





"Hello, Newark! 


that missing shipment of champagne!" 


| think I've located 


\ 


has its snow-clad Alps or Andes, its sand 
dunes and beaches, deserts, rolling plains 
and farm lands to duplicate any spot in 
the world at any time of the year. 
Through long experience and systematic 
listing the pilot organization knows of 
scores of fields that may be converted to 
location” airports duplicating any in the 
world 

And sometimes your motion picture 
pilot is called upon to get himself out of 
fantastic messes not of his own making 
One such instance is a classic anecdote 
in the organization 

\ lone pilot was hired to perform in 
several scenes in a war picture—a 
“quickie” movie being made at a mini 
mum of expense 

Flying a war-time combat plane that 
had somehow reached Hollywood but 
should have been in the boneyard long 
since, Frank Tomick had completed all 
but the last scene, in which he was to fly 
down the crooked, narrow street of a 
French village machine gunning 
man” troops defending the town 


“Ger- 





The street had been constructed at 
considerable expense for use throughout 
the picture. The plane had been used in 
nearly every scene. 

And then when the time arrived for 
that last thrilling episode—last, incident- 
ally, because of the danger to Tomick~— 
he found that the street was a foot nar 
rower than the wingspread of the plane! 

Dutifully he reported his discovery. It 
created a furore. Rebuilding the street 
would be so costly as to ruin the pic 
ture’s budget. 
would necessitate the re-shooting of all 
likewise ruin the 


Getting a smaller plane 
previous scenes and 
budget. 

The director announced the impending 
The set-builder re 
sponsible for construction of the street 
left quietly to look for another job 
Everyone down to the property boy ral- 
lied ‘round to discuss the 
problem. 

Tomick stood silently by, twirling his 
helmet and Finally 
someone thought to ask him for 
advice. 

“Who, me?” he growled. “Huh, 
I'd just saw a couple of feet off 
the wings of the plane.” 

And that was that. 


Regardless of the wide variety 


loss of his sanity 


disastrous 


goggles. 


of problems with which your mo- 
tion picture pilot may find him- 
self confronted—or perhaps be- 
cause of it—ingrained in each of 
them is a love for his work 
Much of this attraction certainly 
must spring from the satisfaction 
they gain in knowing that there 
are thousands of pilots—but only 
ten who can fill this unique need 
in the billion dollar motion pic 
ture industry. 

In addition to broad training 
for their profession the members 
individually have specialized tal 


ents—each has a perfection in 
some phase of motion picture 
flying to which he has devoted 


long hours of study and practice 
Howard Batt is a superlative 
flyer 


cial aviation; Ace 


and an expert on commer- 
3ragunier is a stunt 
man, sky writer and a “big ship” 
Frank Clarke and Dick Grace excel at 
crack-ups, knowing just how far they 
may trust to skill and painstaking prepa 
ration and where j 
before depending on pure chance; Pau 
Mantz knows airplanes, past and present, 
as do few other authorities and ranks 


pilot 


they must leave off 
; 
1 


among the best as a precision flyer 
Jerry Phillips has a knack for deliber 
ately erratic flying close to the ground 
give him a ship, any size, and he will 
thrill you to exhaustion without getting 
more than ten feet in the air; Tex Ran 
kin is a precision flyer who sends at 
airplane through the most involved 
gyrations with perfect timing and inside 
whatever area is marked out as wit! 
camera range; Earl Robinson can power- 
dive a plane to within inches of a giver 
target from a dizzy height; Frank 
Tomick and Herb White are equally at 
home in stunting planes or at the con 
trols of camera ships. As pilots of the 
(Continued on page 75) 
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Being the report of an emergency parachute jump made 


by CHARLES A. LINDBERGH 


The author of the report below is star figure 


in the world's 


most exclusive organization—the 


Caterpillar Club. Lindbergh is a four-jump member. 


OWHERE in the annals of avia 
N tion can be found a more dramatic 
first person story than the one 

ritten by Colonel Charles A. Lind- 
gh on November 4, 1926, in which 

e famous flyer describes the circum- 
tances under which he was forced to 
bandon his plane over Covell, IIl., the 
eceding day. From an unimpeachable 
this graphic report has come to 


OPULAR AVIATION and the editors are 
glad to pass it along to our readers, since 
t expresses the innermost thoughts of 
ata yung mail pilot who was to rocket 

vorld-wide fame a few short months 
ater. It is written by a real pilot in 


ing language: 


REPORT OF NORTHBOUND MAIL FLIGHT, NOV 
3, 1926 BY CHARLES A. LINDBERGH, 
PILOT C.A.M. NO. 2 
Editor's Note: Lindbergh’s run was then 

and Chicago with in- 

termediate stop heduled at Springfield 

oria, Il The route was then 

perated by the Robertson Air- 

t Corporation.) 

i t 0k off trom 
Field at 4:20 p 


n St. Loui 


Lambert-St. Louis 
November 3rd, ar- 





rived at Springfield, Ill., at 5:15 and after 
a five-minute stop for mail took the air 
again and headed for Peoria 

The ceiling at Springfield was about 
500 ft., and the weather report from 
Peoria, which was telephoned to St. 
Louis earlier in the afternoon, gave the 
flying conditions as entirely passable. 

I encountered darkness about 25 miles 
north of Springfield. The ceiling had 
lowered to around 400 ft. and a light 
snow was falling. At South Pekin the 
forward visibility of ground lights from 
a 150 ft. altitude was less than % mile 
and over Pekin the town lights were 
indistinct from 200 ft. above. After pass- 
ing Pekin I flew at an altimeter reading 
of 600 ft. for about five minutes, when 
the lightness of the haze below indicated 
that I was over Peoria. Twice I could 
see lights on the ground and descended 
to less than 200 ft. before they dis- 
appeared from view. I tried to bank 
around one group of lights, but was un 
able to turn quickly enough to keep them 
in sight. 

After circling in the vicinity of Peoria 
for 30 minutes I decided to try to find 
better weather conditions by flying 





Steal Sie ape Sates 
wy + i Ch weet? * = 











This 
bergh 


Lind- 
and his wrecked ship. 


exclusive shows 


(right) 


picture 


northeast towards Chicago. I had fer- 
ried a ship from Chicago to St 
in the early afternoon and at that time 
the ceiling and visibility were much 
better near Chicago than elsewhere along 
the route. 

Enough gasoline for about one hour 
and ten minutes flying remained in the 
main tank and 20 minutes in the reserve. 
This was hardly enough to return to 
St. Louis even had I been able to navi- 
gate directly to the field by dead reckon 
ing and flying blind the greater portion 
of the way. The only lights along our 
route at present are on the field at 
Peoria, consequently, unless I could pick 
up a beacon on the transcontinental route 
my only alternative would be to drop 
the parachute flare and land by its light 
together with what little assistance the 
wing lights would be in the snow and 
rain. The territory towards Chicago was 
much more favorable for a night land 
ing than that around St. Louis 

I flew northeast at about 2,000 ft. for 
30 minutes and then dropped down to 
600 ft. There were numerous breaks in 
the clouds at this time and occasionally 
ground lights could be seen from over 
500 feet. I passed over the lights of a 
small town and a few minutes later 
came to a fairly clear place in the clouds 
I pulled up to about 600 ft., released the 
parachute flare, whipped the ship around 
to get into the wind and under the 
flare which lit at once but instead of 
floating down slowly, dropped like a 


Louis 
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rock. For an instant I saw the 
then total darkness. My 
steep bank and for a few 
being blinded by the intense light I had 


ground 
ship was in a 


seconds after 


trouble in righting it I then tried to 
find the ground with the wing lights 
but their glare was worse than useless 
in the haze. 

When about ten minutes’ gas remained 


in the pressure tank and still I could not 
see the faintest outline of any object 
on the ground I decided to leave the 


» land blindly 
towards les: 


ship rather than attempt t 
I turned back 
populated country and started climbing 
in an attempt to get over the clouds 
before jumping. 

The main tank went dry at 7:51 and 
the reserve at 8:10. The altimeter than 
registered approximately 14,000 ft. yet 


southeast 


the top of the clouds was apparently 
several thousand feet higher. I rolled 
the stabilizer back, cut the switche 
pulled the ship up » a stall and wa 





about to go out over the right side of 
the cockpit when the ris 
to drop. In this 
would gather speed 


position the 


and spiral to the 


right, possibly striking my parachute 
after its first turn. I returned to the 
controls and after righting the plans 
dove over the left side of the cockpit 
while the airspeed registered about 70 
miles per hour and the altimeter 


13,000 ft. 


I pulled the ripcord immediately after 
clearing the stabilizer. The chute fun 
tioned perfectly. I had left the ship head 
first and was ralling in this positior 
when the risers whipped me around into 
an upright position and the chute 
opened. 

The last I saw or heard of the D. H 
was as it disappeared into the clouds 
after my chute opened I 


placed the 


took ol 


rip cord in my pocket and 


flashlight. It was snowing and very 
cold. For the first minute r so the 
parachute descended smoothly then con 
menced an excessive oscillation whicl 
continued for about five minutes and 
which I was unable to check 

The first indication was 


that I 
the ground was a gradual 
the space below. T 
to rain and although my 
thoroughly oscillation 
greatly decreased. I 
from the 500 ft. spotlight 
the ground appeared so suddenly that | 
landed directly on top of a barbed wit 
fence without seeing it 


darkening of 
Che snow had turns 





soaked its 


directed the be 


The fence helped to br 


the barbs did not 
flying suit. The chute 


»al- ru fal ' 
eak my a i 


penetrate the heavy 


was blown over 


the fence and was held open for some 
time by the gusts of wind before col 
lapsing. I rolled it up into its pack 
and started towards the nearest light 


Soon I came to a road which I followed 
about a mile to the town of 
where I telephoned a report to St. Louis 
and endeavored to obtain some news of 
where the ship had landed. The 
information that I obtain 
from one of a group of farmers in 


(Concluded on page 78) 


( ovell. Ill 


only 
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1 
the 


RESIDENT ROOSEVELT is a 
Navy man at heart and he steps in 
where admirals fear to tread. . I re- 
fer to his flat statement recently reported 
in newspapers that airplanes cannot be 
considered as serious adversaries of bat- 


tleships. [hat old argument has 
been going on ever since the late Billy 
Mitchell showed up the Navy back in 


1922 by easily sinking the dismantled 
German battleships off Virginia. . . . 
Even if he is the President he can’t know 
everything, and the Army experts tell 
your snooper confidentially that a 2,000 
pound bomb will do anything that’s 
wanted to any ship afloat. 
+ + * 

Here’s some more hush-hush engine 
information. The Lycoming engine 
company at Williamsport, Pa., has spent 


more than a million dollars developing 
a new high horsepower liquid-cooled 
motor [his engine is different. 

It's a 12 cylinder flat engine with 


the cylinders 180 degrees opposed. 

[he idea is that it will fit entirely inside 

a relatively thin section airplane wing. 
Thus eliminating much drag, and 

making more speed possible for given 


power. . . It’s supposed to be an 
Army-Navy secret and develop about 
1,000 h.p 
* * * 
Remember we told you the British 
are about to make an attempt on the 


world landplane speed record, now 379 
m.p.h. and held by the Germans 


The Society of British Aircraft Con- 
structors Ltd., announced in a recent 
bulletin that one of the new Super- 


marine Spitfire fighters with a 1,020 h.p. 
Rolls-Royce engine probably will try 
to set a new mark this summer... . The 
British, you know are all veddy cheery 
over the flying of their other new low- 


wing fighter, the Hawker Hurricane, 
which made a 327 mile flight at night 
last February at a speed reported to 


been 408.75 m.p.h 
* *« * 


have 


Lucky are certain young men now at- 
tending Massachusetts Institute of Tech- 
nology W. A. (Pat) Patterson, 
United Air Lines’ dynamic young presi- 
dent, is planning to get this number at 
next graduation and mould them into 
pilots for his company. . . . Pat says he 


can’t get quite the material he wants 
from the service schools. So he’s 
starting a plan of his own.... The com- 


pany will send the lucky fellows through 
the Boeing school at Oakland airport 
and pay them something like $65 a month 
to boot .Pat says that what he wants in 


*The author is one of the best-informed aviation 
men in the country, withholding his identity in 
order to maintain complete freedom of comment 
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By D. W. W.* 


” 


his cockpits are engineers, not solely good 
pilots. 
* * 7 

Also Pat: He had a piece in 
the Saturday Evening Post recently and 
made the mistake of titling it “Who's 
Flying this Ship?” He then told 
how the automatic pilot—Iron Mike to 
you old QB’s—did all the work 80 per- 
cent of the time... . It’s got the human 
pilots of his and other big lines slightly 
riled up. Chey point to the fact that 
while the Sperry giro-pilots are nice 
gadgets, they frequently fail. And 
they have, at times, put transport liners 
through some pretty mean maneuvers 
before the men in the cockpits could 
fight back. . Che pilots are right too, 
as even Sperry engineers will admit 


about 


* * * 


The A. L. P. A.—you know, the Air 
Line Pilot’s Association—has a little 
joke all its own. It’s pressing a 
campaign to get all the Iron Mikes on 
the airlines into the association. im 
Incidentally the A. L. P. A. in the United 
States has a sister—or should it be 
brother—association in England where 
the pilots have recently formed an or- 
ganization copied after and affiliated with 
Dave Behnke’s outfit. 
* * 7 


What do you know about this! ... 
The Royal Flying Corps, pride of the 
British Isles, has had to purchase the 
Browning .50 caliber airplane machine 
gun—which is a beastly American prod- 
uct. The reason: there was no 
satisfactory heavy machine gun manu- 
factured anywhere in England or Europe 
of that power. ... The British will build 
their own under American license. 

: & 

Do any of you birds who read this 
column like it? ... About the only word 
your instrument pilot gets is from them 
as is after his scalp If there is in 
our reading public a gent with an approv- 


ing noise to make, it. would be most 
welcome and encouraging. Just 
about every manufacturer, or airline 


company that has been mentioned here 
has moaned. Mostly because they 
insist we have printed matters considered 
strictly private. 

. . * 


Does anybody want to know how the 
Hamilton-Standard full feathering 


new 
props work? They’re still a very, 
very Army secret but we'll let the cat 


out of the bag. . . . They are a simpli- 
fication of the constant speed job, the 
counterweights have been eliminated. 
... There is the usual cylinder with a 
cam_ which on a spiral grove 
(Concluded on page 94) 
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on the western shore of Hud 

son's Bay. The crew of the big 
Canadian Airways freighter, a Junkers, 
familiarly known as R-M (its Canadian 
registration letters are CF-ARM) found 
it so and were glad they had almost 
completed their hauling contract. One 
more load of freight into Padley, a Hud- 
son Bay post 160 miles inland and they 
would be finished. 

But it wasn’t going to be as simple 
During the night a northwest 
wind sprang up and began to whip the 
black waters of the bay into foam. Two 
more smaller Junkers planes were out 
mn the unprotected rocky beach too. One 
of them was drawn up out of danger 
but before the other one could be 
brought to safety she was blown ashore 
and her fuselage broken. 

Meantime, R-M was riding at anchor, 


4 is bleak and cold at Eskimo Point 





as that 


by EDWARD GREEN 


This is one of the most unusual aviation 


adventures we have seen in a long time. R-M, the big Junkers freighter that played the lead in 
Proving that those Canadians can take it. 





order to be in readiness should anything 
serious develop. Buck and his men were 
still debating how to get out to R-M 
when her anchor chains broke and she 
was driven on the rocky shore by the 
howling gale. 

Eighty thousand dollars worth of air 
plane was being pounded up and down 
on the jagged rocks. Each bump 
knocked a hole in the floats. Water 
poured in, but the ship kept pounding 
away. The thin duralumin was being 
torn to shreds. 

But there was nothing Buchanan could 
do. He and his men stood waist deep 
in that icy water through the black 
night and tried to keep their ship off 
the rocks, but it was an impossible task. 
When day dawned, R-M’'s floats were 
ruined. 

When the tide went out at dawn, 
Buchanan and his men examined the 


this northern drama, 








is shown at anchor on the Red River. 


per cent of the starboard float was 
gashed and torn. The step was flattened 
and in the third compartment from the 
rear a boulder weighing 150 pounds was 
driven right through the bottom and 
jammed against the bulkheads. To even 
contemplate repairs seemed hopeless. 

But winter was at hand and the ship 
must be gotten out of there and back 
into Winnipeg. Time was precious. 
Every hour must count. Buchanan and 
his crew started to work. 

Their first difficulty lay in the fact that 
their ship weighed more than five tons 
and they had no jacks or other means 
of lifting it in order to work on the 
floats. They dug trenches beneath the 
floats and while some crew members 
kept the trenches baled partially dry, 
the others went to work with the patch- 
ing materials they had on hand. 

But these materials were woefully in- 


and Buck Buchanan, her veteran pilot. damaged floats of their big ship. They adequate for such a big job. Others 
lecided to try and get out to her in were in a_ pitiful state Seventy-five (Concluded on page 78) 

The ship's starboard float at the end of its flight home. Here is R-M's crew working feverishly on her battered pon- 

The X's mark the sealskin patches, the O's circle holes. toons. Note the huge boulders that all but wrecked the ship. 
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Map courtesy of the Official Aviation Guide 


Above is the route Colonel (then Major) Eaker and Major Kepner followed from 
New York to Los Angeles. The tiny pursuit ships flew in formation all the way. 


burg, I took off and turned north toward boy?” It was not the senorita; it was 
dark clouds hanging over the end of not the fact that I had that afternoon 
Manila Bay. Ina few minutes I ploughed tweaked the long beard of the old man 
into the van of a typhoon which was’ with the scythe and hour-glass. It was 
whipping up out of the China Sea. In a__ the fact that I had discovered an alarm- 
moment it was dark as night, though it ing weakness in my flying ability. I did 
was mid-afternoon. The rain descended not know that other pilots could not fly 
in liquid sheets. I could see nothing. The blind. I assumed that the trouble lay 
plane, my old black DeHavilland, began with me. In those days a flyer did not 
Oi are over the ocean west of to do queer things. One moment the admit an inferiority. Flying men were 





Above is the author's tiny Boeing 
P-12 fighter with its special hood. 


Mines Field now, Ira, you can _ controls seemed light and of no effect. known by their deeds. If in the morning 

uncover,” came the calm voice Che next I was thrown up against one a pilot landed out of one turn of a spin, 
of Bill Kepner. I reached up, unlatched side of the cockpit. I knew the plane that afternoon you landed out of two 
the cover which shrouded my cockpit, was not right side up, there was no tell- turns of a spin. Only the best survived. 
rolled it back and stuck my head out into ing which side was up. We had no para- Well, perhaps that is not true. I have 
the clear, California sunshine. A deep chutes in those days. It looked bad. The always said that the greatest flyers are 
breath of sea-washed air was a great re plane evidently was headed downward at dead. Perhaps it was the lucky who lived. 
lief after smelling burning oil and feel- an alarming rate, but I seemed unable On a morning not long after, low 


ing the hot breath of my engine for more _ to do anything about it. As I held a hand clouds hung over our flying field. I sug- 
than 23 hours. Just as my imagination before my eyes to keep out the stinging gested to Lieutenant Longfellow that he 
had pictured it so many times on the’ rain, suddenly a yellow mat appeared take upaDH and fly a while in the clouds. 
long trek across the continent, there be- below; it made a horizon; I jerked the I rode in the back seat. A few minutes 
low me lay red-roofed Santa Monica; on plane to the horizontal and pulled up the after he pulled up into the fleecy canopy, 
the left was the blue Pacific; to the right falling nose just before it struck the the plane fell into a tail spin. I could 
sprawled magic Los Angeles; in front water. It was a close call. But that was see that he looked worried and cha- 
were the brown Santa Monica Hills. It not what alarmed me. For the first time grinned, -but I could have cheered for 


was the end of the journey. The first I found that I could not fly when I could joy. Another pilot, one whose flying 
flight across the continent blind, entirely not see! Had it not been for the fact ability I admired, could not fly blind 
by instrument aid, was finished. that the waters of Manila Bay near shore We landed and put our heads together. 

This transcontinental blind flight was are yellow, making a contrast with the I told him of my earlier experience. We 


not the result of a sudden impulse. A dark green rain, I should have dived began to practice cloud flying and when 
long trail of incidents and accidents into that placid surface. Some say that the clouds were not there we chalked our 
spread over more than 18 years of flying the flat shores of Manila Bay and the’ goggles to simulate blindness. We got 


ee tere 


spawned the idea and prompted the muddy, passive water present an un- _ better, but we were never able to hold a 
deed. interesting prospect. To me they will al- true course. The compass would eventu- | 
The genesis was in the Philippine ways be a beautiful land-seascape. ally start rotating and the plane would J 
Islands on a Sunday afternoon. Occa That night I must have been reticent take up unwanted maneuvers. We bor- 
sional rain squalls were beating the air and moody at dinner, for Charles T. rowed a carpenter’s level and set it on 
port on Pasay Beach, but I was un Phillips, now a Lieutenant-Colonel in the top longeron in the cockpit to tell us 
familiar then with tropic rains. Ex- the Air Corps, my roommate, said: “Was by its bubble when the plane was true 


pected back at the Army post at Stotsen the senorita unresponsive this week-end, fore and aft. This helped some, but it 
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This is the first time the whole story of this re- 
markable instrument flight has appeared in print. 
Written exclusively for POPULAR AVIATION 
by the Air Corps officer who made the flight, 
it is a document that should make Americans 
proud of their military flyers. Colonel Eaker is a 








































enon Caterpillar as well as a member of the Army's 
first good-will flight to South America in 1927. 
ge nassee 
cameras 
Guide * 
top the turning tendency. We signal, the engine would stop if that 
vere licked. Our answer was to stay out continued for more than two hours. One 
was f zero visibility, not to fly when we day a pilot was flying over from Dayton 
rnoon — could not see the ground. to Washington. He noticed that his am- 
man A few months later, we received from meter was reading “discharge”. It both- 
t was} the States a little clock-like instrument. ered him; its mechanism was a dark 
larm- | At its base it had a liquid tube with a mystery; he could not fix it, but he knew 
I did steel ball in it, something like a carpen- how to make that warning needle be- 
ot fly ter’s level, but at its top it had a needle have. He broke the glass face of the in- 
e lay which would turn right when the ship strument and bent the needle until its 
d not | turned right and left when the plane crooked hand pointed to “charge”! 
were | turn ed left. It was called a turn and Many wrecks along the air trails which 
rning bank indicator. That was what we had have gone down in the books as “un- 
spin, een dreaming about. With it, after a explained”, are not such mysteries to the 
two ittle practice, we could fly in the clouds; flying brotherhood. They know that the 
ived we could hoid a course when the horizon 
have lisappeared. For us the dawn of in- 
s are | strument flying was breaking. 
‘ived The early reactions of the old flyers 
low toward airplane instruments was a pecu- 
sug liar thing. Real flyers flew by “feel”, 
at he they said. These fellows who had to 
nuds have a lot of gadgets to fly were inferior 
iutes § sissies. “What,” said they, “does a man 
lOpy, need a thermometer for; can’t he smell 
‘ould the burning oil, can’t he see the radiator 
cha- iling over?” It was the same with the 
| for flight truments. “Just a few more 
ying nkets to hang on the old bus,” they , 
lind. — opined. “Pretty sodn the old Christmas 
ther tree will be so loaded down she won't 
We ake off 
vhen | There is a classic story told about a 
four — flyer who fixed an instrument. If you 
got knew the old timers, it is not quite as 
Id a as it sounds. There was an instru- 
ntu ent called an ammeter. Its needle 
uld ted right when the battery was 
bor- left when it was discharging. 
t Of Vhen it pointed left, that was a danger 
| us 
true This action shot shows Eaker's ship 


it it | 


(No. 20) and Kepner's on the flight. 






tmMe/UCQ - BLIND! 


by LIEUT.-COL. IRA C. EAKER 





The author, Lieut.-Col. Ira C. Eaker 


pilots got in over their heads; they either 
did not use their instruments or these 
did not function properly. The latter is 
rare. 

Let us take off and fly over a period of 
many years, as more and more instru- 
ments were being hung in airplane cock- 
pits despite the headshaking of the old 
fraternity of “flyers by feel”. We come 
to those hectic days when the Army car- 
ried the mail. 

One night I lay under the wings of a 
bomber out in Mojave desert; I had hit a 
storm and landed. Head propped on my 
parachute, I was trying to get a few 











30 


winks of much-needed sleep. I was 
awakened by a pilot on my run who was 
standing over me. My flashlight wed 
his troubled face. He had been on the 
West-bound run, and had hit the same 
storm I had struck going East. He was 
an enthusiastic youngster of t two 


years’ flying experience. Without wart 
ing he had flown from a black night into 
that squall in the desert 


1 P 


He said: “Captain I have learned to 


night how pilots get killed. Without the 
slightest warning I flew into the middle 
of a terrible storm. Everything went 


blind. It was very rough, the ship was 
tossed around like a toy. The first thing 
I knew it was out of 
began to spin. I couldn't 
It never occurred to me to jump; I cu 
out completely. For some reason I re- 
leased the parachute flare. By it 
just before I struck tl 
earth’s dim outline. I pulled the nose up 
and the first thing 
rolling along 


control hen 


iare, 


e ground, I saw the 


I knew the plane was 
yn the ground.” 


Next morning, as I flew his 
plane, it sat on the edge of a dry salt 
lake. If it had landed a mile on either 
side it would have rolled up into a ball 
in the rocks and sage brush. We should 
have had another unexplained accident 
Chat boy had learned out over Mo 
jave in 1934 what I had discovered over 
Manila Bay in 1920, by a similar experi 
ence vour so-called senses are the 
biggest liars on earth, you can't fly when 
you can’t see, save by instrument aid 
For some reason he had failed t se his 
instruments or he could not see t 
He could fly by instruments; he had to 
demonstrate that ability before he could 
graduate from the Air Corps |] ng 
School, but he had “cut-out” as he freel; 
admitted. 

A few months later, when we 
from Air Mail and took ) : 
routine of military flying at Mar Field 
I began to worry abou yu lation 
there. We had pursuit planes, little single 
seaters, equipped with but one flight 
strument, the turn and bank ator 
There was not room for more 
instrument board; even the compass had 
to be mounted on the top wing, because 
of the congestion in the cockpit. I had 


learned by experience and practice that 
there was a distinct difference 
flying the big transport plane fu 
equipped with the latest instruments and 
flying pursuit planes under similar con 
ditions of poor visibility. I 
eral Arnold, our Wing ( 
permission to adapt a cockpit cover 
our pursuit planes and give 
practice in flying single 
Ready (as he always had been since being 
taught to fly by the Wright brothers in 
1911) to undertake or 


asked Wer 


ommander, for 


seaters 


support any ex 


experiment which would promote the 
progress or safety of flight, he said, “Go 
ahead, but stay up high so that you will 


have time to uncover if you get 
trouble.” 

Lieutenant Frank Cook of March 
Field and I devised a blind canopy and 
he built it, 
served our purpose perfectly 


doing an excellent job; it 
The little 


ockpit was completely enclosed and the 
pilot was bereft of any outside vision 
when our cover was closed. Flight had 
to be by instrument aid. With that device 
Boeing P-12 pursuit I 
began the tests. Due to the greater ma 
neuverability and instability designed 
into this little ship to give it suitable 
acrobatic qualities for air fighting, it was 
much more difficult to pilot blind than 
larger planes with more instruments and 
greater stability. After about 
three hours under this hood, however, I 
steer a reasonably good course 
and could hold the plane in level flying 
attitude. It was with that cockpit cover 
and a P-12 plane powered by a Pratt & 
Whitney Wasp engine that I made the 
first transcontinental blind flight. The 
only other change found necessary was 
to mount a compass inside the pilot's 
compartment, for, when the canopy was 
closed, sealing the cockpit, vision of the 
compass on the top wing was necessarily 
cut off. 

Come sit with me in the little plane on 
a leg of this flight. As a matter of fact, 
you can’t do that, as the tiny ship is a 
single-seater, there is scarely room for 
I'll tell Just after 
take-off, and when I climbed to 
2,000 feet over the field, F pull the can- 
opy forward and latch it just under the 
s canopy is built on the 


installed on a 


inherent 


could 


me, so you about it 


have 


windshield. TI 
principle of a baby buggy top. It has a 
l like a fan, covered 


series of oval 
with heavy canvas. When it is fastened 


ribs 


forward the canvas is taut, making a 
tent under which the pilot sits. It is 
built to conform to the shape of the 
cockpit perimeter, excluding not only 
outside vision but most of the light as 
well. To care for that, there is a little 


electric light bulb set in the center of the 
instrument board which sheds its light 
on the board. The power for this light is 
taken off the battery. By its glow can 
be seen the turn and bank indicator, on 
which I keep a constant watch, for by it 
alone can I tell when the plane is flying 
true. Just to the left of it the compass 
face can be to tell me my course; 
by holding compass needle at 270 
degrees, for example, I know the plane 
is flying west. There are also on the in 
strument board before me, which | 
could touch with my head if I leaned 
forward, the engine instruments—an oil 
gauge, an ammeter, an oil 
gauge, and a rate of engine 
revolution indicator. These I glance at 
nly occasionally to make sure the en- 
gine is running true. To my right is the 
dial for setting my radio at the desired 
frequency; to my left is the throttle by 
which I control the engine speed; be- 
feet, mounted on the 
floor is the generator for the radio and 
the radio installation. My feet rest on the 
rudder pedals, and up between my knees 
is the little stick control which my right 
hand grasps as I steer the little craft. I 
sit so low that my right elbow can rest 
yn my knee and that is well, for it holds 
down the map. On this map I plot my 
course. That is not necessary, for I can 
tell by the radio where I am, but it helps 


seen 


this 


temperature 
pressure 


low, between my 








to pass the time, as it shows me graph. 


ically the progress of the flight. Inside 
my helmet are earphones so that I cop. 
stantly hear the radio. There is little 


chance for change of bodily position, ag 
my shoulders almost touch either side of 
the cockpit, and if I move, it causes my 
feet to kick the rudder pedals, disturbing 
the forward movement of the plane in its 
straight course. The air in the little cabiy 
pure; I suspect from the 
get that there is carbon 
gas; also there is a smell of 
burning oil and it is very hot, as the 

poor; we have sealed the 


is none too 
headaches I 


monoxide 


ventilation is 
cockpit well. 

When an airplane is flying blind there 
is always a possibility that it may bea 
menace to other planes in flight on that 
route, especially those headed in an op- 
posite direction. Generally, when we are 
practicing blind flight at our home air- 
dromes, we do it in two-seaters anda 
safety pilot rides behind who can look 
out ahead. If there be an approaching 
plane he warns the pilot inside the cov- 
ered front cockpit to turn, using the in- 
terphone for communication. Naturally 
I could not cruise the national airways 
without a safety pilot. There was no 
place for one in the plane. We licked 
that situation by having another pursuit 
plane of the same type fly formation— 
slightly above and to the rear of my 
plane, so that he could serve as the looks 
out for other craft in flight. Each plang 
was equipped with a two-way radio s 
that the safety pilot in the plane behing 
could transmit any warning. 

The radio was an invaluable aid to us 
as it has been continually to all airline 
flying. It not only told us where we were 
by the radio beam, but through it we 
could hear the weather broadcasts ahead, 
and with it we could hold conversations 
as though we sat at either end of a tele- 
phone; in fact, it was a radio telephone 

“he business of selecting a flyer to ac- 
company me, fly formation on my plane 
all the way, and serve as safety pilot, 
was not a chance affair. Every flying 
man thinks, usually quite rightly, that 
his safety aloft is dependent upon his 
flying judgment as well as his flying 


skill. The former is probably the more 
material factor. Thus the judgment of 
the man I selected for safety pilot be- 
came the ticket for my safe transport 
across the continent. I must exchange 
my flying judgment for his. I gave 
more thought to that selection than to 
any other one factor surrounding the 


expedition. I finally asked Major Wil- 
liam E. Kepner, Air Corps, if he would 
accompany me on the flight. He accepted 
with alacrity 

Bill Kepner has not been in the mill- 
tary flying game as long as some. He 
was a doughboy in 1918 at Chateau 
Thierry when the Germans shot a hole 
through his jaw and stuck a bayonet 
through his face. But he refused to die 
When the war was over he decided that 
the chances for adventure were better 
“upstairs,” so he transferred to the 
lighter-than-air section of the Army Air 
Corps. Thus he became a “balloonitic” 

(Continued on page 69) 
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The author (left) receives 
the trophy for dumb flying. 
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Above is a taxpayers’ show'’ at Kelly. 



























it we 
whead A T kK F [ Ly FI f [ D Cadets show off their school here. 
itions 

tele- 3y the end of the first week I was flying 
hone them both. These two airplanes present 
—— by MacDONALD H. HAYS a remarkable contrast. The one is light 
: Mat pce orig en on po DiocPage tons 
pilot ° . il of assorted lumber and definitely has a 
ying Here are the author's final flight training days mind of its own, especially when taxying 
that before his recent appointment as an Army officer. Steering the ship on the ground with the 
n_ his motors instead of the rudder and brakes 
lying causes the beginner no end of trouble 

1 re > ae 4 oe fase Tat , . 
yr T’S been said before and will be said on stick or rudder. You practically “think” ae — bye Bag, peep 
t be- again I suppose but I’m going te put it around a turn. onal mie’ com herd it wren ienenaiielie 
sport in my two bits worth to the effect When I decided to come down I pushed All joking ante paths ts “wae a sne i, 
ange that the old P-12 is the doggonedest, most the stick forward and before you could lng items hed ie ol iadin if eal 
gave surprising airplane that Boeing or any say Popocatapetl I was going 250 miles one ieonesinn sitting out on ae front 
n to body else ever made. per hour and the altimeter was unwinding porch niall Salen enue Gases oan sans 
the The first take-off I made in one was a as if it were spring driven. I made a will get a notion of what they're like to 
Wil- miracle. The plane jackrabbited off the pretty good landing, and my first flight fly, and the average man gets a thrill out 
ould ground and seemed to me to be flying in a P-12 was over. It may not be the of looking out and reflecting that he is 
pted in all directions at once. The bank and greatest thrill I'll ever have, but it’s in sole comtecl ef oll thet tremendem 

turn indicator had gone completely insane ‘ight up in there. 

itt: and the needle and ball swapped sides _The P-12 is the smallest plane and the 

He every time I touched the rudder. Keystone bomber the largest here at Kelly. 

teau | As soon as I collected my wits enough 

hole to notice, I saw that the altimeter hand Both pilots and ground crew had to 

onet was practically spinning like a top and “rescue” this bogged-down Seversky. 

die Kelly Field was just postage-stamp size , 

that down below. There was just God and I 

tter in that airplane. God had taken it off and 

the limbed to 10,000 feet—I took over from 

Air there 

tic The difference between a P-12 and any 


ther airplane I have ever flown is that it 
responds right now to the slightest touch 
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mass of wires and spars and telephone 
poles and stuff. 
But our business here at Kelly isn’t 


just learning to fly different airplanes and, 
incredible as it may seem—even when we 
leave here there may possibly be some 


things connected with flying that we don’t 


know yet. In fact, a rude old gentleman 
once said that it wasn’t quite as hard to 
teach Kelly graduates how to fly as thos« 
persons without any previous training, 
but it was pretty near as hard 

For one thing, we had to start radio 
beam flying from scratch, but nobody 
took it very seriously until one night the 
attackers ran into some soup on a cross- 
country. About fifteen minutes nstru 
ments on a nasty night w make a Chris 





tian out of anybody, so it was not surpris 
the entire got down to 


class 


ing when 


business and took their beam flying seri- 
ously. 

The tough part of radio beam flying 
is staying on the beam. If you have a 


cross wind you sit under the hood and 
sweat and wonder why you keep get 
an “N” signal instead of the steady buzz 
through the headphones which indicates the 
“on-course” you kick a little 
right rudder and in a couple minutes 
you find you have wandered across the 
beam and are getting an “A” signal 

Of course, most of our practice 
flying is done within five or ten miles of 
KcAw, the station we use, and the beam 
may be only 40 or 50 feet wide and 
harder to stay on than it would be at a 
distance of 100 miles—where it 
several miles wide. 


signal. So 


beam 


may. be 


orientation of the beam 
when under 
| 


slightly lost, 


Systems of 
look very pretty on 
the hood—and somewhat 
many an embarrassed student has suddenly 


1 
paper but 


had the hood pop open and looking out 
has discovered he was headed for El 
Paso—some 550 miles away. The system 
we use here is called the Kelly Field 
System. It is made up of equal parts 
of the “fade-out paralleled” and “90 de 


gree” methods, and when mixed well and 


served with a dash of hope—makes quite a 
mouthful for the average cadet 


The Air Corps is taking instrument 
flying more seriously now than in the 
past. In fact, it is considered so im 
portant that a cadet is given about 30 
hours the first year. 


Increasingly important, too, is the old 
stand-by—formation. We in pursuit are 
particularly lucky in this, because we are 
getting a chance to practice new 
formations that are being worked out to 
meet the rapidly changing problems of 
pursuit tactics. The pea-shooters have to 
be better formation flyers now than ever 
before to tackle these new bombers and 
they also have to types of forma- 
tions that allow whole squadrons to man- 


some 


have 


euver with practically the freedom and 
ease of a single ship 
No account of flying at Kelly Field 


would be complete without telling of that 
grand old pursuit section custom, the “rat 
race.” If you'll hang on to your hat, I’ll 
explain what I’m talking about. 
We've been flying formation for about 
(Concluded on page 97) 





The 


New 





Wendt W-! 








Though it is an exceptionally well streamlined ship for its class, the Wendt is 
comparatively low priced. For added leg room, the ship has overhead controls. 


MONG the latest of the new airplanes 
4 4% to be announced is the experimental 
Wendt W-1 shown above. This ship, the 
product of the Wendt Aircraft company 
of North Tonowanda, N. Y., is to be 
known as the Falconer. Not having yet 
received its Approved Type Certificate, the 
Falconer is classified as experimental. 
Powered with a 90 h.p. Warner engine, 
Robert Wendt claims his design is capable 


of a maximum speed of 140 m.p.h., cruising 
speed of 125 m.p.h. and a landing speed of 
38 m.p.h. Capable of climbing 1,000 f.p.m 
the Falconer is said to have a service ceil 
ing of 16,000 ft. and 600 miles range. 

Low initial cost and economical opera- 
tion and upkeep is the goal of the Wendt 
design. If and when the Falconer is placed 
on the market the price, according to Mr 
Wendt, will be below $3,000. 





Bendix Direction Finder 








MONG the interesting and advanced 
‘ developments by the Bendix Avia- 
tion Corporation is a two-way radio 
equipment in power from 10 watts to 
100 watts. This provides multi-crystal 
controlled operation and remote elec- 
trical quick-shift to any frequency de- 
sired, all incorporating extremely light- 
weight design. 
Left-right indicating radio direction 
finders provide absolute assurance 
against 180° ambiguity and are so de- 


signed that if anything fails in the 


equipment itself, no error will 
occur. 
\dvanced 
tion finders were shown recently, all wit! 
loops and controlled me- 
chanically and hydraulically at remote 
positions from the pilot's cockpit 
These devices include the most mod- 
ern and advanced engineering design and 
provide a means for “homing” to des 
tination on any radio signal within cer- 
tain frequency limits or the obtaining 
if required 


course 


designs of aural-null direc- 


rotatable type 


of bearings or actual “fixes”, 


The Bendix direction finder is shown below on display at a recent air show. 
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Pilot Dick Merrill (right) co-piloted at the recent wed- Air-minded King George of England shows great interest in 
ding of Pilot Jack Lambie to the former Miss Mary Maverick. his Royal Air Force, likes to chat informally with pilots. 


Lieut.-Col. Robert Olds led the Army's recent 
Argentine flight of six bombers and 49 men. 


Actor Reginald Denny advocates radio-controlled gas models like 


the big one beside him for anti-aircraft practice. Price: $600. 


Foolproof airplanes and speed flying are not all that occupy 
Frank Hawks. Above is a scene from an air movie starring him. 





Pan American Airman Max Weber, age Lieut.-Col. James Roosevelt, USMC, flew Vincent Schmidt of New York is re- 
29, has flown the Pacific 40 times. to Cuba for annual tour of duty. ported to be flying against Japan. 
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Eighty-yea, 

year-old R. w 

took his first flight — the " 
y. 


K. 
ercial p 
World's 


oldes+ comm 


aufmann-b app, Pe 
: i Phote 
e Covered the 


hotographer. ve 
Fair of '93 


Pilot Bob Buck tried for days to fly east 
to wed Jean Pearsall, finally took a train. 





Oce« n-flyer John Polando (New York to Turkey in 1931) today divides Glenn L. Martin tells a Congressional commit- 
his tme between « Massachusetts flying service and another business. tee of @ super-plane with 11,000 miles range. 











New Wind Tunnel at School 


Pilot-Passenger 

















The Boeing school's new wind tunnel device is shown projecting an airflow chart. 


tunnel has 


NEW smoke flow wind 
4 been established at the Boeing 
School of Aeronautics for use in visual 
instruction, 
This tunnel is complete in eve ' 
spect The throat or test section of the 
smoke tunnel is made of glass to ake 


the airflow phenomena visible, while a 
250-watt metal 
used in conjunction w 
to project the model being 
a large screen. 


filament lantern lamp is 
ith efficient lenses 
tested upo1 


\ method ot generating 


section, a lower speed air stream below 
the airfoil section, and a region of stag 
nation centrally are all points of interest 
n explaining airflow. 

Che 


tirfoil section demonstrates a breakdown 


very turbulent wake behind the 


f the air low due to an excessive angle 


of attack. However, other smoke flow 


patterns are obtained with the section 


when it is placed at various angles ol 


attack 
A conmiplete series of 


related models 








kerosine vapor and releasing it from a 
single orifice upstream from the mods and standard geometric forms are avail 
was developed after many experiments able for the several demonstrations that 
The separation of the air flow into a are a part of the course of instruction 
higher speed stream above the airfoil it the school 
Bellanca's Latest 
MONG the newest airplanes on the power—either a 70 or a 90 h.p. Le Blond. 
American market is the recently an \lso optional will be a retractable landing 
nounced sellanca Junior shown below gear. Standard equipment, though, will be 
lhis 1S the rst time Bellanca, long a the 70 h p. engine and fixed oleo landing 
builder of high-priced custom built ait gear. According to Bellanca officials, this 


craft, has made a bid for the more popu 
lar market. This first appearance 
(at the Chicago air show) drew many an 
interested comment from the public and 
the industry alike. 

Two models will be offered. They will 
be identical, with the exception of optional 


ship’s 


standard model will sell for $3,150 flyaway 
New Castle, Del. 


The Junior is a three-place full canti- 
lever low-wing monoplane, has a capacity 
of 22 gallons of fuel,. cruises 500 miles at 


110 m.p.h. Top speed is 130. 





The Bellanca "Junior’’ 


can be had either with or without retractable landing gear. 


EVERAL months ago Jack Knight, 
W famed h 2,400,000 


record of having flown more miles than 


Ider of the mile 
any other pilot, retired from active fly- 
director of public edu- 
Lines. At that 


ing to become 
cation for United Air 
time he said that solid years of 
flying was enough and he looked for- 
ward to a job “flying a desk”. 


twenty 


But, on one of his frequent coast-to- 
coast trips in the passenger cab n, Knight 
figured up that he has been flying even 
more since he left the job of line pilot 
than he did while flying on schedule, 
Formerly he was limited to 85 hours in 
the air each month but now he is aver 
aging over 100 hours flying per month 
as a passenger. Knight still retains his 
license. 
work Knight visits every 
one of the thirty-seven cities on the 
companys New York-Chicago-Pacific 
Coast and Seattle-San Diego airways. 


In his new 


Brooms, combs, tea, cocoa, slippers 


fly swatters and soap may not spell air 
transportation to the average person, but 
they are just a few of the hundreds of 
which every airliner is 


articles with 


equipped 





Air Travel Up 





R EVENUE passenger miles flown by 
the airlines of the United States dur- 
ing January, amounting to 27,110,800, 
were higher than for any previous initial 
month of any year, according to Colonel 
Edgar 5 of the Air 
Transport Association of America. 


Gorrell, president 


This favorable passenger traffic trend, 
50.5 percent over January of 1937, when 
18,006,557 revenue passenger miles wert 
flown, Colonel Gorrell attributed in part 
to newspaper advertising and the man 
ner in which newspapers throughout the 
country covered by news articles and 
editorials the new low air line trip insur- 
ance rate of 25 cents for $5,000. This is 
the same as the trip insurance rate for 
surface travel. 

The January 1938 figure is 4.4 percent 
over the December 1937 figure of 25, 
967,833 revenue passenger miles. Usu- 
ally, during the Christmas season, and in 
the interim between Christmas and New 
Year’s all travel is heavy and last De 
cember was no exception. 

It is believed that, due to the favor 
able weather during the first nine days 
of January, there were more seats filled 
on the airlines than during any other 
nine consecutive days of any winter or 
even late fall or early spring month 

Indicative of the increased public ac- 
ceptance of air travel is the fact that 
the January total of revenue passenger 
miles flown was in excess of the same 
factor for all months of 1935 with tiie 
exception of July, August and Septem- 
ber. January’s figure was but 430,000 
revenue passenger miles less tian Sep- 
tember of 1935 











THE YANKS IN 
SPAIN 


by FREDERIC B. ACOSTA 


The Spanish war drew many American flyers-of-fortune. Most 
of them, though, returned disillusioned to the United States. 


; [ the beginning of the civil strife 
in Spain, flyers were in great de- 

l mand. The field offered a tempta- 
tion to red-blooded, young and adven 
turous American pilots. Soon after the 
Spanish rebellion started, the first influx 

f United States citizens began to trickle 
nto Spain; to both sides, the government 
ind the insurgent 

\fter a year and a half of this struggle, 
there is no clear, complete and authentic 
account in this country that tells of the 
active participation of American aviators 
and volunteers serving with the Loyal- 
st side and with the insurgents. This 
prompted the writer to make a thorough 
nvestigation and survey on the matter, 
and in the following are detailed some 
uman angles and interesting informa 
tion that throws light on the actual par 
ticipation of our boys in the Spanish 
war 
Spain at the outset of the war was the 
east of Europe’s air powers. She had 
mly some 150 planes. When the rebel- 

n broke out many army officers flew 
some of the ships to the rebel camp, 
while the remaining planes in the air- 
( es in Madrid were either wrecked 
r sabotaged by rebel sympathizers. But 
soon after that every class and make of 
the latest and best European military 
planes was engaged in the war. 

The first squadron of 25 American 
flyers, headed by Captain William B. 
White, filed into the headquarters of the 
nsurgents and enlisted in the aviation 

and this whole squadron repre 

sented the first Spanish insurgent air 

orce. They flew and fought daily, not 

against the Spanish as Captain White 

against the crack flyers of 

France and England who had enlisted 
with the government. 


Dranch 


said, but 


Upon their arrival in Spain, Captain 
White and his men were given 10 bomb- 
ers and 15 pursuit planes. The American 
commander believed that with this fight- 
ing air force at that time the revolution 
would be over within 24 hours and sub- 
due the Loyalists. But Captain White 
did not reckon with the superior Russian 
warplanes and Russian airmanship which 
Onstitute the nucleus of the Spanish 
government air forces. 

Insurgent General Franco seemed to 
lave shared Captain White's idea, for 
Franco believed at the outset of the war 
that within two weeks he would capture 


} 


Madrid. But 17 months have passed and 
General Franco's forces are not yet 
within the gates of Madrid. 

Captain White and his men enlisted 
with Franco’s forces for two reasons; 
the lure of good pay ($1,000 in gold for 
each flyer) and the spirit of adventure. 
They were red-blooded fighting men and 
they craved action. 

Now let us take a look at the Ameri- 
can pilots enlisted and serving with the 
Spanish Loyalist air force. 

When the civil war started, there were 
a number of American people in sym- 
pathy with Republican Spain. This 
sympathy found expression in certain 
prosperous New York business men and 
professional people who hated to see 
Spain conquered by Italian and German 
armies and planes. 

They took the shortest way through 
the red tape. They contributed money 
for the first batch of aviators, for which 
the Spanish government wired its thanks 
and appreciation, and money to finance 
new squadrons from America 

This first contingent included such ex 
perienced air men as Major Frederick A. 
Lord of New York, former member of 
the Royal Flying Corps and a World 
War ace; Bert Acosta, Capt. Gordon 
Berry, Edward Schneider, Ed. L. 
Semons, and the “flying reporter,” Ben 
leider. 

Captain White and his squadron flying 
for the Spanish insurgents and Major 
Lord and his men for Spanish govern- 
ment offered a grim reality of Americans 
fighting against Americans in the cur- 
rent Spanish revolution! 

In a recent conversation with one of 
the American aviators who has just re- 
turned to the States from Spain, told the 
following: 


“My fellow American flyers went 
to Spain to fight for the Republican 
Spain. We hated to see a nation of 
25,000,000 people conquered by for- 
eign fascist invasion.” 


The U. S. flyers enlisted with the 
Spanish government were all superior in 
training and experience as airmen, some 
saw service as aces during the World 
War and some as noted test and racing 
pilots. And each of them had at least 
3,000 hours actual flying. The Spanish 
government paid $1,500 per month in 
gold to each flyer, plus $1,000 gold bonus 
for each plane shot down. 
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This plate from a wrecked warplane 
in Spain proves the Germans are in it. 


The first batch of American aviators 
serving with the Loyalist side flew under 
almost impossible conditions. The Rus- 
sian aviators flew their own Russian 
made ships, which were better built for 
war purposes. They were swift and ma 
neuverable. The French also flew and 
fought in their own planes. But the 
American pilots who would rather have 
fought in American-made planes could 
not do so because there were none in the 
forces because ol 
Ss. govern 


Spanish government 
embargo enforced by the U 
ment, 

These valiant Americans were given a 
motley collection of airplanes of all 
speeds, some were old commercial planes 
outfitted with bomb-racks, and some 
were not even equipped with machine 
guns. 

The audacity and fighting quality ot 
the early American squadron had won 
the praise and appreciation of the Span 
ish military officials. And as early as 
September of 1936, the American flyers 
had proved their worth in checking the 
first air attack of Madrid by General 
Franco's Italian aviators 

The most enthusiastic of this bunch 
was Ben Leider, who for two years was 
a “flying reporter” for the New York 
Post, and when the civil war began in 
Spain he offered his services as an avi 
ator to the Spanish government without 
pay. Ben Leider's enthusiasm was such 
that he was accredited with the enlist 
ment of other American aviators. Ben 
Leider’s pal, “Scotty” Nelson, who has 
fought in most of the wars since 1914, 
was one of the earliest American pilots 
with the Loyalist air force. Nelson hap 
pened to be in Spain on a visit when the 
insurrection started. 

The most spectacular adventure of all 
the American flyers was that of Harold 
I. Dahl, an Illinois flyer, and his capture 


(Concluded on paye 92) 




















The Story of 


by GORDON SEAR WILLIAMS mes 


Latest DH is this four-engined high 
speed "Albatross" now being tested. ; enti 


ore The name De Havilland is synonymous “F, 
‘| \ with aviation wherever you go. This very - 
gral’ much alive British manufacturer is a color- air 

4 ¢ . Ful legend that will fill an important niche ‘B 
in aeronautical histories of the future. Ca 








This is DH-I. It carried two persons 
and was powered with an 80 h.p. motor. 


bu 
One of King Edward Vill's (Duke of Windsor) personal 
airplanes was this twin-engined ‘Dragon’ transport. 








Many early war pilots flew BE-2C's 
like the above. Note four-blade prop 































































N the World of aviation there is 
| probably no more famous name than 
that of the British manufacturer, 
e Havilland. Wherever air travel has 
eached de Havilland airplanes will be 
yuund hard at work, and air forces all 
ver the globe use these popular ships 
yr varied duties. This universal use 
de Havilland aircraft is really not 
startling when we con- 
sider the fact that Captain Geoffrey de 
Havilland has been actively engaged in 
rning aircraft since 1908, when with 
.. Hearle (now general manager of 
the de Havilland company), he designed, 
uilt, and flew his first biplane. Due to 
the success of this ship de Havilland 
the Royal Aircraft Factory at 
which is now famous as 
of new and experi- 
mental planes for the Air Ministry. 
It was while at Farnborough that Cap- 
tain de Havilland evolved the now 
famous “B. E.” A rather inter- 
esting note was introduced at this time. 
hese ships had been named “B. E.” to 
stand for “Bleriot Experimental,” to 
listinguish them for the “F. E.'s,” or 
Experimentals,” which had 
tractor propellers As these titles 
brought no end of censure on the British 
raft trade a rather weak attempt 
vas made to justify the names as 
British Experimental,” for “B. E.”, and 
i Experimental” for “F. E.”. 
aptain de Havilland also helped de- 
sign the popular SE-5’s, among the 
most famous of wartime single seaters. 
Shortly after the outbreak of the 
World War Captain de Havilland joined 
the Aircraft Manufacturing Company 
hief designer. He had been here 

a short time when he was called 

) service with his squadron in France, 
but after serving for a very short time 
vas hustled back to England to lend his 
valuable talents to the aircraft produc- 
tion scheme. The DH-1 pusher-fighter, 
it of which were evolved the first “B. 
s,” was actually made before the War. 
he next ship, the DH-2, was in most 
like the DH-1 but used a 100 
horsepower rotary engine in place of 
the watercooled 80 h. p. Renault. Con- 


Strange or 








borough, 


the testing ground 


series. 


Farman 


I 


respec ts 


siderable numbers of the DH-2’s were 
used in the Somme offensive and they 
were, on the whole, quite successful. 
Soon after the DH-3 appeared, a twin- 
engined bomber with folding wings, and 
having extension shafts to the propellers 
to avoid interference with the wings. It 
was later redesignated as a DH-3A and 
used more powerful engines. 

The most famous military airplane of 
all time next made its appearance, the 
DH-4. As far as is known there were 
more DH-4's built for military service 
than any other single type of war ma- 
chine. They were used by practically 
every country who had even the merest 
semblance of an air force. The Army 
Air Service of the United States used 
the sturdy old DH-4’s as standard ob- 
servation-attack-bombers for many years, 
and as well used them in the early 
pioneering flights of the Air Mail serv- 
ice. Various engines were mounted in 
these ships, the most famous being the 
Rolls-Royce “Eagle,” B. 

H. P., 240 h. p. R. A. F., 
Liberty 12, Lorraine, 
Hisso and others. 

The DH-5 was not- 
able for its “Beech- 
craftlike” appearance. 
Its back- staggered 
wings enabled the pilot 
to sit well forward and 
gave him an excellent 
view for fighting. A 
rotary motor was 
mounted. Although 
these single seaters 
were used in consider- 
able numbers during 
the War, they were not 
particularly liked by 
pilots in general, and 
gained the name of be- 
ing “difficult” ships. 

The famed “Clutching 


Hand,” the 


DH-6, came into the picture next. This 
trainer was used by many of our war- 
time heroes in early flying+schools. It 
gained the above nickname because of 
its known unstable characteristics. How- 
ever, one point was in its favor, if a 








Above is a squadron of “Gypsy Moth" 


trainers of the Australian air force. 


That “Fox Moth" trainers are popular 
is proved by this scene at the factory. 
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This is the DH made famous in the United States just after As a wartime one-place fighter, this odd-looking DH-5 saw 
the War. A large number of these ships flew the U. S. mail only a little service. A rotary engine powered this model. 





Comparable to the old Boeing 40-B-4 is the DH-50. The Another version of the DH-50 was this DH-61 "Giant Moth 
pilot sat “outdoors” while passengers had the small cabin powered with an American Pratt & Whitney “Hornet” engine. 





This is the world-famed "Gypsy Moth". G-AALG once was the Not very chummy for the pilot, this “Fox Moth" was none- 


property of Britain's former king (now the Duke of Windsor) the-less a popular sport plane. Notice the small cabin. 








The “Hawk Moth” was the British counterpart of our early Canadian operators find this DH-89 
Stinson or Travel Air. The engine is a 240 h.p. “Lynx 


an excellent design 
for feeder and off-line airline flying as well as freight. 








a 


saw 


del. 











successfully manage a 
could fly ‘most 


pilot could 


Clutchning 


Hand” he 


invthing \ 90 hp. R. A. F. or an 80 
Zenault were standard power units. 

next two designs, DH-7 and DH 

8 we not completed. The former was 

e been a fast single place fighter 

th a Rolls-Royce Falcon engine. The 


DH-8 was a pusher design for a big for 


ward-liring gul 


The DH-9 was the logical development 
f the successful DH-4 and was in most 
espects like its forerunner. It first ap- 
eared powered with a B. H. P. engine, but 
ater the Siddeley Puma was standardized. 
Some were equipped with 230 h.p. Fiats 
d at a later date Napier Lions were 


nstalled. This ship proved to be so pop 
that for a than 250 pet 
being rushed through Britain's 
The modified and improved 
)H-9A was for many years used as the 
standard Army cooperation two seater ol 
the Royal Air Force. These later ships 
ised either the R Eayle or 
Liberty 12 e 
The DH-10 was Captain de Havilland’s 

| design and was pow- 


A DH-10A 


time more 


yveeK Were 


actories 


Ils-Rovece 


wines. 


second twin-engine 


red with two Puma engines. 


ilso was built, differing from the original 

| the engines mounted directly 
n the lower wings Another twin motor 
vas built, the DH-11, which used two 


and . was 
bomber. It proved to be a 


due to engine trouble 


ragonfly engines supposed to 
e a fighter 
ah” however, 
DH-12 was merely a modification of 
slightly different 





is type and had a 
gunner’s cockpit 

The DH-13 number was not used 

An experimental DH-14 was flown with 
a Rolls-Royce Condor engine, and was a 
It was 


rather large single-engined biplane 


produced for 


[ use. 


service 
powered ver- 


DH-15. It 


time, and 


An experimental higher 
sion f the DH-9 he 
was a very fast ship for its 


Siddeley Atlantic engine, 


ame the 


1 with a 


cami 
lid better than 140 m. p. h. The DH-16 
was a further modification of the DH-9 
und mounted either a Rolls Eagle or a 
Napier Lion our passengers could be 
wccommodated in the cabin, in much the 


manner of the old Boeing 40-B-4’s. One 
f these ships was used to test early “wing 
* The next in order, the 


ap air brakes.’ 


DH-17, would have been one of the sen 


sations of the age It was almost com 
leted when the Armistice was signed and 
the aircraft industry in general suffered 

lismal slump. Two Rolls-Royce Condor 


engines were mounted and 16 passengers 


were accommodated in the large cabin 


And, most remarkable of all, a retractable 
landing gear was incorporated in the de 
sgn. This amazing ship was designed 
fore 1920! 


De Havilland designed his first purely 
mmercial ship soon after, as the decline 
buying following the War 
showed in no uncertain manner that manu 
acturers must look to “greener pastures” 


military 


{ they were to stay in business. Tlie 
DH-18 really marked the turning point 
in de Havilland design, most ships from 


this time on being of purely commercial 


types. The DH-18 was an eight-passenger 


Four-engined airliners are not new to the British. 


been 


This DH “Dragon” 


in airline use 


for 


was 4 


some 


time 





special job 


built for the army air force of Iraq. 


"“Dragon-Rapide™ 


popular 


as 


light 


military 


transports are 


and 


civil 


craft. 





DeHavilland (DH-85B) has 
200 h.p. 


This 


is powered with four engines. 





The ‘Puss Moth" is one of the most 
popular British cabin sport planes. 
The ‘‘Tiger-Moth” is a popular two- 


place trainer with an 130 h.p. engine. 





One of the most interesting modern aircraft is the “Queen Bee" radio-controlled 


target 


ship 


Pilotless, 


it is 


catapulted, 


flown to altitude, then shot down. 
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cabin plane and used a Napier Lion e1 Airs of a few years ago. It was a two- 

gine. three seater with a water-cooled 90 h.p. 
The DH-19, 20, 21, 22. 23, 24 and 25 R. A. F. engine. A DH-SIA, using full 

were all designs which were not completed span wing flaps, was also built. (The 

They ranged in type from a multi-motored DH-52 was a glider built for the Itford 

job with but one propeller to a small four Meet of 1922.) 

passenger flying boat. Due to generally The DH-53 may be regarded as the 


poor post war conditions these ships did first “flivver” plane in the de Havilland 








not progress beyond the primary stags series. Some of these little low-wing 
In 1920 the de Havilland Aircraft Cor single-seaters are still in use and we re 
pany Limited was formed and as its first ently read of some excellent flights being 
ship turned out the DH-26, a hig! made with one in Australia. 
cantilever monoplane having a 1,000 pound The DH-54, known as the Hiyhclere, 
payload. Two were built to Air Ministry was a 14-passenger Rolls-Royce cabin 
contract under the designation DH-29, and job designed for over-water flying It 
were arranged to carry 10 passe featured a dropable landing gear and 
The DH-27 was an experimental bomber watertight cal Wing flaps were used on 
for the government which was both wings. 
ceeded with. The DH-55 and 57 were both tri- 
During this time a considerable business motored transport types, using, respec- 
was being transacted in selling and re tively, Airdisco and Puma engines. Neither 
building surplus wartime aircraft of al design was completed. Likewise, the de- 
types. Many of these rebuilt ships were signs number 58 and 59 were “scuttled” 
sold abroad. The de H 1d Scho before completion, both ships being further 





of Flying was also opened transport schemes 


The numbers 28 throug The DH-60 is likely the most famous 





“ghost ships” and did not get beyond the f all of ¢ de Havilland’s many 
drawing board stage of devel 

opment. The DH-33 was like ‘ 

wise a “ghost” and was t 


have been a shipplane 


The DH-34 was extensive 
used by various airlines in Eng 
land and on the continent. It 
was an eight-place Napier-pow 


cred biplane 


De Havilland’s numbering 35 
36, 38, 39, 40 and 41 were all ol 
servation planes designed 
the Air Ministry nd irious 


foreign governments. None 1 
built. The DH-37 was one of the 
first private owner types, 


used a Rolls-Royce Falcon en 


gine. It seated two people and . it sort of came to me in a dream.” 
was built to private order 

The DH-42 was ar bservation tw creations This is the justly popular 
seater built to Air Ministry specifications Gypsy Moth 60, of which something over 
and used a Siddeley Jaguar engine rhe 3,000 have been made, and which was the 
DH-56 was later developed fr this de first practicable private owner lightplane 


YH-42A and ar 


were built 


sign. A Bristol-powered I 
all metal DH-42B also 
In 1923 the 


\s originally produced, the DH-60 used a 
Cirrus engine of 80 h.p., and was of all- 
Later Moths, of the 


need became apparent wood construction 


larger, speedic r transports and to this 60-G and 60-M types, used Gypsy enuines 
various layouts were made by de Ha and were of metal tubing construction. 
lands along these lines Numbers 43 Folding wings, wing slots and easy han- 
through 47 were all multi-engined schemes dling are some of the famous features 
Layouts were completed at t tin for of the Moth Many of these ships have 
the DH-48. a sur ios ( Bi ig been made in the United States and other 
mount a W lsele ipe nein i w countries who acquired license rights from 
) Z ols y | er g | was 
however, not proceeded with ry DH de Havilland 


he 2 The DH-61 is in many 
R , the DH-50 but 
eight-passengers, and 


DH-50's are still being used in some of Bristol 


49 was also a “ghost” and ways similar to 


carries a larger load; 
mounts either a 
Pratt & Whitney 


Skiis, wheels or floats can 


general purpose biplane with 
engine. 

Jupiter or 
Hornet engine. 


the more out of the way parts tr the 
be used. 


particularly in New Guinea and 
\ustralia. A four-passenger il 


world, 
The numbers from 62 through 64 were 


plane, it can mount any radial engine of designs for transports which were not pro- 
about 500 horsepower. Sir Alan Cobham ceeded with. 

used a ship of this type on his memorable The Hound, or DH-65, held the world’s 
flight to India to chart the Imperial Air record for speed over a 500 and 1,000 
ways route. km. course carrying a 1,000 kg. load. The 


The DH-51 was a type on the general 
order of our popular 


Hound used a Napier Lion engine and 


Wacos and Travel among other innovations had all metal 





spars. A modified type, the DH-65A, was 
built for the Australian government 
The DH-66 was the famed Hercule 
type, long used by Imperial Airways for 
European service. Three Bristol Jupiter 
mounted and heralded the 


engines were 


day of air cooling for 


types. 


larger transport 


DH-67 was a survey type for the Air 
craft Operating Company, Ltd., and was 
finally completed by Gloster Aircraft 
DH-68 was an Army 
for Australia and was not completed 


cooperation 





69 was a high-performance supercharge 
DH-70 Executive was 
board 


day bomber. The 
design for a 
The DH-72 was 


this company’s first venture into pure an 


merely a drawing 


twin-engined cabin job. 


simple racing design and was most suc- 


cessful. Benny Howard's little low pow 
ered racer of a few years back, tl 
“Pete” is in many ways similar to the 
DH-71. In 1927, when the DH-71 aq 


peared, it averaged the almost incredib| 
speed of 185 m.p.h. over a marked course 
and later, after considerable cleaning-up 
did better tl These 

speeds were accomplished usir 


ian 197 in level flight 
a four-cylinder 90 h.p ps 
engine, 
The DH-72 was 

] 


military version of the Hercul 


built as 
ind mounted the center engine 


over the wing. Only the one 


ship was built 
The 73 and 74 both were twit 
1 


engined survey and _ transport 
designs which did not materia 


1 
ize. The DH-75 Hawk Motl 


although a recent ship, is not 
very well known. It was actu 
ally the forerunner of the poy 


ular Puss Moth 80 and Leopard 
Moth, but was a somewhat 
larger ship than either of thes 
two, having either a Siddele 
Lynx or a Wright Whirlwind for power 
It seated six passengers and could be used 
on wheels, skiis or floats with equal facilit) 
The DH-76, 
motored 
not develope d 
The DH-77 was De Havilland’s first and 
only venture into modern high speed fighter 


78 and 79 were all multi 


transport designs which wert 


design. It was a wire-braced low wing 
job, in many respects similar to the DH-71] 
It used a 24-cylinder Napier Rapier en- 
gine, and was used for experimental work 
only. 

The DH-80 is the 
Moth, many of 


wide use 


well known Puss 
which are still in world- 
Folding wings and car-like com- 
fort were the main features of these trim 
little 
mixed type 
steel tubing and wings had 


monoplanes. Construction was 0! 
The fuselage was of welded 
wooden spars 
and ribs and fabric covering 

The private owner loomed large in the 
aviation picture from this date on, and the 
de Havilland company took notice of this 
in designing its ships. The DH-81 was a 
two-place 
plane with a DH 75 h.p 
not too successful, and after modification 


(Concluded on page 70) 


experimental cantilever mono- 


engine. It was 














AERO MUSEUM 


by J. B. ROBERTS 


Aviation history now is preserved in a permanent 
museum, due largely to the efforts of the WPA. 
There is no more appropriate site than Dayton. 


R SLICS aviation and 
models and exhibits depicting the 
thrilling history of American flying are 
eing preserved at the U. S. Army Aero- 
nautical Museum at Wright Field near 
Ohio—the home of the Wright 


pertaining to 


| ; 


Dayton, 
rothers 
Wright Field is the experimental field 
f the U. S Every 
Army is first 


Army Air Corps. 


ip purchased by the 
tested at this field 


Workers 


rogress 


Works 
building 

dels of American 

aces made aviation history, display cabi- 
ets, airport models and are editing and 
ling hundreds of thousands of feet of 
otion picture film of early Air Corps 


by the 
Administration are 
which 


employed 


planes in 


history 
The WPA workers also are preparing 
about 100 types of airplane motors for 


exhibition at the Museum, at the 1939 
World’s Fair and at other places 
throughout the nation. 

Visitors to the U. S. Army Aero- 


nautical Museum—only one of its kind 
the nation—are able to trace the his- 
ry of American aviation from the first 
laring flights of the Wright brothers 
n their gliders to the latest super-speed 
scout planes 
On either side of the entrance to the 
Museum stand pedestals made by WPA 
workers supporting busts of Wilbur and 
Orville Wright, the fathers of aviation. 
To digress for the moment, it seems 
infortunate that the original Wright plane, 
which the flights were made, is 
osing in the British Museum instead of 
ng included in the fine display in our 
wn museum, but such are the sad facts in 


first 





Some of the 


world's most famous aviation 


engines have been gathered and displayed. 


Looking down into the museum proper. In the 
foreground stands an early DH mail plane. 


the case. It is to be hoped that, in the 
course of time, the original Wright plane 
will be returned to Dayton—and home. 

In the accompanying photographs will be 
seen a few of the historical pieces already 
installed in this museum. For example, in 
the lower right hand corner of the large 
picture will be seen one of the original 
Wright engines enclosed within its glass 
case. Just above it is a case containing one 
of the famed wartime Liberty engines that 
made mechanical history in its time. And 
then, in the center of this view is an old 
DH which was equally famous, both as a 
military ship and as one of the first planes 
to fly the U. S. mail. 

It is entirely fitting that this museum is 
devoted to the activities of the Air Corp: 
and its progenitors, the U. S. Signal Corps 
and the U. S. Air Service. The Air Corps 
has been intimately associated with all 
aeronautical developments throughout the 
history of aviation and every development, 
either commercial or military, is at least 
reflected in the practice of the U. S. Air 
Corps. Everything from the famed record 
breaking soaring glider at the Hawaiian 
Station to the four-engined Flying Fort- 
resses of recent date, has been included in 
the activities of this outstanding service. 

Other museums, including the Smith- 
sonian Institute, have been actively col- 
lecting aviation relics throughout the 
country, that cover the activities of inde- 
pendent experimenters and commercial 
planes and it is well that this work is 
progressing rapidly under pressure as these 
old relics are rapidly depreciating in the 
haymows and cellars where they are stored. 
The U. S. Army Aeronautical Museum in 
taking care of the military division of avi- 
ation now makes a complete record avail- 
able to posterity and is to be applauded 






eee Se Se ST 
ea a Sy 


oe 















stands 


This bust of Orville 


Wright 
in the lobby of the new air museum. 


as a final and lasting tribute to a great 
American inventor. 

Museums of this sort are not simply 
records of the past, in a historical sense, 
but are real reference libraries for engi- 
neers and inventors of a later date. They 
bring to light many little refinements and 
gadgets that have proved more or less suc- 
cessful in days gone past and which are 
well worthy of being revived. A few hours 
spent in an industrial museum is inspiring 
and suggestive to the studious engineer as 
will be testified by the many old relics 
being revived on present day planes such as 
nose-wheels, skids and similar 
originated many years ago. 


devices 
























These are some of the members of the Los Angeles County 





Sheriff's Aero Squad- 


ron. Capt. Claude F. Morgan, commander of the group, is sixth from the right. 





Even the police departments are flying 
these days. Which would tend to end that 
old belief that you can outrun a cop. 


NIX pairs of eyes 
gish tugboat almost simultaneously 
as it moped along through the waters 

of Long Island Sound. The eyes be 
longed to five New York policemen and 
their pilot, a fellow officer. Aboard that 
tug rode a man wanted for homicide 

It was 12 hours after the crime. The 
detective bureau had received a tip. “Your 
man is skipper of the tug, Vincent A 
and he’s gone up the Sound.” After tw: 
hours of low flying, almost skimming 
the water at times, the flying cops had 
spotted the vessel. But they had no radio 
with which to summon the skipper to 
heave to. Nor had they insignia on the 
wings of their fleet amphibian. 

Those were the early days of aerial cops 
So, reluctantly, the boys gave up the 
chase and put about. But only for a 
few hours. They notified Deputy Chie 
Inspector Edward P. Mulrooney (later 
Police Commissioner). “We'll get him,” 
Mulrooney snapped. Nearly a day later, 
with Mulrooney aboard, the amphibian 
slid along the placid waters of the Cape 
Cod Canal, revved around, and effec 
tively blocked the progress of the Vin 
cent A. 

The officers boarded the craft. The 
amazed skipper read the inexorable pur 
pose of the law in the cold grey eyes of 
Mulrooney. In his cabin, he agreed t 


spotted the slug 





the detectives suggestion that he waive 
extradition and return to New York to 
face the music 

Thus occurred the first capture of a 
criminal in the history of aerial police 
in the United States. That happened in 
1930. Since then, the war against crime 
has taken to the air and the thrills and 
chills of aerial combat with winged crim- 
inals, the heroic exploits of flying guard- 
ians of the law in rescuing distressed per- 
sons at sea and on land—by plane—and 
the monumental police problems solved by 
the airplane have written a chapter sec- 
ond to none in the annals of the grip- 
ping parade of contemporary events. 





Consider, for a moment, the duties 
»f a flying police squadron. Its members 
are expected to prevent kidnappings, pre- 
serve the peace, protect lives and property, 
prevent crimes, detect and apprehend law 
violators, chase thieves, gangsters, smug- 
glers and lamsters, follow pigeons through 
the air, step into the breach in case of 
air accidents, spot trouble, locate all 
kinds of fires and make rescues on land 
and sea. 

To do these things, some of which over 
lap and include one another, of course, 
these flying watchdogs are equipped with 
light and heavy aircraft, radio facilities, 
rescue apparatus, and the sinister arsenals 





by JAMES FARBER 





Sheriff Biscailuz 


and Jimmy 


(right) 


James of the Los Angeles air police. 


of deadly combat including machines guns, 
rifles, revolvers, hand grenades, aerial and 
gas bombs. 

It takes a very nervy guy indeed and 
a very efficient one, to make the grade 
as a flying cop. 

Although the United States is just be- 
ginning to learn the importance, to say 
nothing of the practical uses of aircraft 
in police work, the day is dawning in 
which the airplane will come into its own 
as an indispensable auxiliary. 

Today, the best equipped, hardest flying, 
largest and most complete aerial police 
force in the world is the sheriff's aero 
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Angeles, California. The 
Department's squad- 
politics and 


ranks next in 


N York Police 
licapped by hectic 
t municipal finance, 
nt of size, equipment 
sonnel. Use of the airplane by 
is limited but it 
these 


lonartmente 


ly progressing. But of 


flying 
ago in 
three 


ition’s first squadron of 
s born less than 10 years 
Jersey, 
thousat peot gathered at 
Teterbor \irport to 


when 

good old 
Bergen 
Siccardi 
1929 
Hugh 


witness 
Peter J 
was June, 
Captain 
Jones and Leon 


aunc! 1e project It 
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17 P Va] 
| euts v¥ ter 


Th iutical 
ted the squadron with a 
| tment had 
ceremonies went 


Corp. pre 
nice new 
acquired 
ree Standards and the 
then on, the heavy 
nty was under vigi- 
t direction from the air while scores of 
unsnarled it 





hak motorcycle cops 
airminded but often 
next got under way 
ymmissioner, Grover 
months 
went on 


Vhalen, hatched his plans a 

March, 1930, the unit 

) ty for the first time. It was equipped 
anes and two amphibians 

radio—and its personnel numbered 

hom had pounded the 

being taught to 


few 


form | re 


series aerial accidents in 
nvirons had taught 
led to the formation 
( t. Action was quick in coming 

| Iring t rst week a seaplane fell into 
fe ng Island Sound. Out went the flying 
ps. Pilot and passengers were pulled 

ppy sea which was battering 
the 


ft got away with it y they can say. 


1S w York City and « 


to pie How cops eve! 


kless pilot was scat 


n & tine ivlights out of 


a crowd gathered 

north of Man 
zoomed on him, 
arrested him, 


nished talking about 


Cortland fark, 


and 


this during their ground flying sessions 
when an emergency call came in sending 
them out to pick up a drowning man in 
the East River. They got him, alright, by 
irriving on the scene within eight min- 
utes of receiving the alarm 
3y November of the same 
\viation Bureau of the Emergency Serv- 
ice Division, as it is still 
proved its value that two-way radio com 
munication equipment purchased to 
keep men posted at the aviation base and 
at Headquarters on Centre Street. 
Meanwhile, the flying were be 
sieged with calls and there very lit 
tle money to appropriate for extra per 
and The detective di 


year, the 


was 


cops 


was 


sonnel equipment 


Capt. Claude F. Morgan, Los Angeles 
air police chief, also is an Army man. 
This 
fly a 


squad is about to 
shirt) to 


aerial police 


suspect [in trial. 


* 
sin fo OO 


ete 


called, had SO 


One of the three ships at the right 
in this picture probably is a police 


























































plane covering the "special" flight. 
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a million-dollar 
boys of the fly- 
through the 
wering skyscrapers 
the 
n was 
in the 


center 


vision was on the trail of 
bootleg ring. Daily, the 

ing division trailed 
above 


pigeons 
murky skies 
and daily returned 
breaks finally c: 


blind. But 
found and she 1 to ; 
Catskills. Police spotted the ring’s 
of operations and made wholesale arrests 
A wealthy citizer Brooklyn was 
threatened with kidnap and murder. The 
pigeons to carry 
$2,500. The 


Kafka 


canny criminals chose 
messages. They randed 
citizen told police Pilot 
(about whom mors 

these 
sult of 


ences 


Otto 


crooks 
some 
He painted the “go 
orange color and followe 
The bird went te 
Long Island, dovecote. When 


showed up he was nabbe: 


scraper. 


traced through him an 
rest of their 
fourth off nders 


lives 

were 
At just about the san 

citizen demanding 

them ten $1,000-bills \ 
bird to a 

identified 


sent 


extortionists 
Monrovia, California, 
that he 
flying cop traced the 
known who 
chasers 


send 
widely 
fancier 
They were criminals 
records. 

3ut, meanwhile, between saving 
from drowning, arresting reckless 
chasing crooks and following pige 
the New York cop 
tional planes and some 
each new member being 
18,000 of the city’s finest 
work was enlarged to include 
trol. 


ons, 


iddi- 


1 
mnel 


acquired two 
extra pers 
taken from the 


scope ot the 


traf >on 


Early in 1932, police controlled a hun- 
dred thousand automobiles congesting traf- 
fic in Manhattan Civic 
parade. Sky traffic cops i 
Resolute hovering over the I 
their stuff, issuing orders to a score of 
on the ground 


monster 
n the blimp 
sig Town did 


during a 


radio cars and motorcycles 


The Army does air-policing on its own 


Inevitable in the New York scheme of 
things is politics. 

Came the upheaval. 

Arthur N. Chamberlin, who organized 
the aerial service, resigned in 1934, Com- 
O’Ryan (World War 
major general who commanded “O’Ryan’s 
Roughnecks,” the New York A.E.F. di- 
vision), recommended drastic cuts in po- 
lice aerial and personnel. 

Airminded Mayor LaGuardia hotly de- 
fended the use of planes. O’Ryan came 
out with a sweeping plan to militarize the 
department and proposed complete aboli- 
tion of the aerial unit. Beleagured, La- 
Guardia compromised. Two planes were 
sold for $310 each. They had the 
city $7,000 apiece. They went to an auto- 
mobile dealer who used one as an adver- 
tisement and the other for a cruise to the 
West Indies. 

Today, 
deputy commissioner, 
Fowler, heads the aerial 
served in the World War, became an ai! 
service colonel, was shot down seven times 
and wounded four, received the D.S.M. 
and one time in a spirit of fun flew his 
plane under the Arc de Triomphe, Paris. 
He is in constant touch with Deputy In- 
spector Arthur Wallander, the depart- 
ment’s emergency chief, and studies the 
problems from blimps and 


missioner John F. 


activities 


cost 


Valentine’s first 
Yaleman Harold 
division He 


(ommiussioner 


city’s traffic 
planes 

Since most people are poor judges of 
ow high planes are flying, the New York 
pilots are swamped with complaints of 
low flying which they duly investigate 
ind usually find erroneous. The boys oper- 
ate from 8 a. m. to midnight, in two shifts. 
Chere are four pilots, four mechanics and 
two planes. 


It is interesting to note that thus far 
the city has been unable to recognize the 
extra hazards attached to the work of 
these flying cops and their pay is the same 
as they received while they patrolled their 
beats, dreaming, possibly, of the day they 


might be called for flying training. 


There are 1,000 applications on hand 


hook. Here a Curtiss “Falcon” is shown 


flying convoy to government cars carrying a payroll to Wright Field, Dayton, O. 














from members of the uniformed and de. 
tective divisions. Each applicant has at 
least qualified for the two basic require. 
ments: to be a police officer and a good 
swimmer. Groups of these men attend 
classes conducted by their flying com. 
rades. They know “the day will come’~ 
sometime. 

The afternoon patrol at 5 o’clock jg 
the highlight of the day for the Ney 
Yorkers. At this hour millions of men 
and women are swelling all traffic arteries 
as they go home. More fires and acci- 
dents and emergencies éccur about this 
time of the day than at any other. The 
bay and rivers are filled with liners, ferry- 
boats and a thousand miscellaneous craft. 
Scows break away from towboats. If 
a watercraft leaves no wake, the police 
pilot must swoop down and have a look- 
Nine out of ten times the 
is without radio to summon 


see. vessel is 
in distress and 
help. 

Most the depart- 
ment was the the sur- 
vivors of the crash of the Navy dirigible 
Akron, in 1933. The U. S. Navy blimp 
J-3, seven aboard, crashed while assisting 
in the search for men still afloat. Pilots 
Kafka and John W. Forsythe, handling 
a police plane, landed in a rough sea. 
Three cylinders went spray 
lashed the billowing craft. Five Navy 
men were taken aboard; the other two 
had drowned. The flying made 
makeshift repairs, got back to their base. 
The story made every front page in the 
country. Kafka and Forsythe were cited 
by the department and in addition re 
ceived and a scroll from the 
International League of Aviators. 


spectacular job of 


heroic rescue of 


dead as 


cops 


medals 


And now let's roar across the country 
to Los Angeles which put itself on the 
aerial police map in a big way about the 
time the merry men of Manhattan were 
beginning to learn what it was all about. 

Alert, dynamic Sheriff Eugene W 
3iscailuz assumed office in 1933. In- 
tensely airminded, he recognized the 
urgent need for a highly trained aerial 
division. The county didn’t have the 
money. What to do about it? Well, he 
had friends. Many of them were pilots. 
He called on them. Would they organize 
themselves and serve as volunteers? 

Well, now, WOULD they... 

They jumped at the chance 
came in numbers—and still 
that the reserve list is today larger than 
will probably ever be needed short of an 


indeed! 
They 


such are— 


armed invasion by national enemies. 


The sheriff's aero squadron of Los 
Angeles, as this crack outfit is officially 
known, formally and legally in- 
ducted into existence in June, 1933, by 
Every member owns 


was 


county ordinance. 
and operates his own equipment and is 
a duly appointed deputy sheriff who 
serves without compensation. 


Los Angeles County has an area of 
4,009 square miles, an 80-mile coast line, 
is one of the most densely poy ulated 
areas in the nation, and leads in aircraft 
It is close enough to the 
eater 


manutacturing 
Mexican border to be within the tl 
of operations ol smugglers, gun fr nners 


(Continued on page 86) 





: -qresyiod jyyNeeg e sexyeus Jeanquew Bu;seuvew ou 
‘yBnoyy ‘ourpeowed uj “sem yo OUNy UI O04 ~YSLIG 
@ O} 20118} OF44S PINOM , PUNE, 40yAEP{ Buaip S14) 


iMOTI LNO HOOT 











48 


te NATIONAL Al 


Dr. Alexander Klemin, Chairman 
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N its 22nd meeting. the Air Board 


had the pleasure of entertaining 


J. C. Franklin, communications engineer 
of TWA (to whom the $250 safety priz« 
had been awarded at the last meeting 
and of presenting him with a fine 


memorative plaque. Modest and gener 
ous Mr. Franklin has thought fit to share 
the award equally with Peter H. Red 
gineer and Howard 


path, navigation 


K. Morgan, radio engineer of TWA 
Another welcome guest was J. Bartor 
Underwood, organizer of the highly s 

cessful aviation balls eld annuall ! 


New York City. 
The Lockheed Accident 

Readers will remember the recent a 
dent to the Lockheed “14,” on Nort! 
west Airlines, when rudder and fins br 
off, with disastrous results. The 
tion before the Board was: Though the 
l.ockheed held an Airworthiness Certif 
cate of the Department of Commerc« 
was the value of such a certif 
a safety point of view somewhat doubt 
ful? 

Not at all, was the consen 
rudders | 








opinion. The 
of the Lockheed were balanced neither 
statically mor aerodynamically he 
periods of vibration of the vertical and 





horizontal tail assemblies 
slow, which is always dangerous since 


slow periods may mean resonance wit! 
the eddies coming off from the wing 
The Dutch transport company, K. L. M 
buying similar machines insisted 


static and dynamic balancing before a 
ceptance. Therefore neither the | 

heed Aircraft Company nor the Depart 
ment of Commerce were covered wit 
glory in neglecting a pre¢ 


sure which all students 


1utionary mea 


vibration 


vocate, and they will know better 
future. But an error of judgment, hov 
ever serious, does not invalidate 


whole system of airworthiness dete 
mination 
Messrs. Quick and Wilford 


ovation Ww 


sized the value of one inn 


1as resulted from the accident. itherto 
l resulted f t t. Hit 
proving tests of airliners have been made 
in good weather But the Lockl 


were grounded and given a proof tes 
of 50 hours of all kinds weather, good 
and bad, before again eiving licens 
Proving that tests in bad weather are 
essential to safety 
Escape from Over-Regulation 

rhe Board was informed on very ¢ 
authority that the legislation establishing 
a permanent Federal Aviation Commi 
sion was almost certain to go 
and welcomed the establishment 
new regulatory body 
Our readers may be astounded that 


new regulatory body was actually wel 


comed by intelligent men in these 


| 
da 


ith over-regulation in almost every- 
thing that affects the life of the nation. 
But the situation in aviation is peculiar. 
The industry, particularly the transport 
section of the industry enjoys the atten- 
on of three Governmental agencies, the 
Interstate Commerce Commission, the 
Bureau of Air Commerce and the Post 
Office \ tripartite rule is almost in 
tolerable. Experimental engineers on the 
airlines, a most devoted and most en 
thusiastic body of men, are actually 
slowing down in their experimental work 
because the process of obtaining approval 
of every nut, bolt or electric switch is 
so lengthy [he Post Office provides 
only 30 per cent of the airlines revenues, 
the other 70 per cent coming from pas- 
senger and traffic, yet 

on schedules which suit the carrying of 
the mails but do not suit passengers at 
ill. The I. C. C. has much to say about 


public conveniences, etc., and re 





express insists 


rates, 
gards the other two government depart- 
nents with some degree of jealousy. 
It would actually be a boon to the 
ndustry were regulation centered in one 
uld take in the safety, 
work of all the 


agency which w 
rates and scheduling 
three existing agencies. 
But the 
Federal Aviation Commission is aJJ im- 
portant his personnel should not be 
composed solely of lawyers or of politi- 
cians, even of respectable politicians. It 


hould include at least some men with 


personnel of the proposed 


cnowledge of aviation. 

Che Board voted the following resolu- 
tion unanimously 

The establishment of a Federal Avia- 
to centralize in one body 
the present tripartite control of the in- 
lustry is hi desirable, provided that 
it least three f the five Commissioners 
f standing and experience in 
li exper N¢ ed fly ers 


tion Commission 








ire mei 


dif possi 


1ation, a ! 
Dump Valves 

remember that the Board 
has previously discussed the question 
dump valves and their pro- 
ibition by the Department of Com 
merce. The new dump valves, recently 
1uthorized seem to be very much better 


Readers will 


f gasoline 


In the discussion Mr. Franklin gave 
it as his opinion that the possibility of 
lightning or other electrical discharge 
gniting the gasoline was too remote to 
be seriously considered Che danger 
with dump valves is the possibility of 
vulnerable 


vasoline permeating 


parts of the airplane and leading to fire 


vapor 


ind then explosion 

Chis is precisely the danger which the 
valves, so Mr. Quick told 
eliminate. The new 


new dump 
members, will 
alves lead into long, narrow pipes, of 
treamline form with narrow exit sec- 


tion he gasoline will be carried well 


below the wing or fuselage. The narrow 
section will mean a jet discharge of real 
velocity so that the gasoline pours out 
in a coherent mass of fluid and not in 
form With the former short 
wide cross-section, when the 
made experiments 


vapor 
pipes of 
Lockheed 
with perfumed 
smelled like a congested nightclub for 


company 
fluids, the whole ship 
days. 

It was the 
that even if the new valves made dump 


feeling of the meeting 
ing somewhat slower than before, a real 
hazard has been removed by their design 
Funds for Naval Experimentation 
The House Naval Affairs Committee 
has decided upon $15,000,000 for experi- 
mentation by the Navy, the appropria- 





types of surface 
vessels; new types of airplanes; and 
$3,000,000 for a new airship half the 
size of the Macon or the Akron, to be 
used solely for training and experimenta- 
tion. 

Mr. Wilford thought that the appro- 
priation of such sums for experimenta- 


tion to cover new 


tion was ridiculously small. As much 
might well be spent on experi 
production 


money 
mental 
aircraft. 


construction as on 
Allocation of the $3,000,000 for an 
airship was approved though not too 
warmly. Perhaps this time the Navy 
will know how to handle the craft so as 
to learn worthwhile lessons without a 
final disaster to mar a year or two of 


good work 


Planes are Too Clever! 

Dick Depew has as a rule views on 
aircraft matters that are full of common 
sense, and his comments on the bomber 
flight to the Argentine were no excep- 
tion to this rule. Our bombers get so 
large they cannot use the majority of 
our airports, and would find no place to 
operate from in warfare. Our fighting 
ships are so clever and so full of gadgets 
that they require pilots of superhuman 
skill to operate them. 

If we are to be 
the air, said Captain Depew, let us have 
simple, rugged air 


ready for defense in 


plenty of relatively 
planes, not too large so as to be white 
elephants, and not so complicated that 
they cannot be operated by military 
pilots of average skill. 
These views met with the heartiest 
approval. 
A Meaty Subject for the Next Meeting 
For discussion at the next meeting 
there was allotted to members for study 
a series of closely related topics: 
1. The tricycle landing gear and its 
effect on airport and landing fields. 
2. The difficulties of smaller munici 
palities who find that the huge air- 
liners make their airports obsolete. 
3. The necessity of keeping up air- 
ports for private flyers, even when 
they no longer serve the airliners. 
Members were warned, under no pen- 
alties whatsoever, that they would be 
required to make a study ol 
these topics for the next meeting. 
END 


serious 














Soaring Flight 
of Sea Birds 


by RAOUL J. HOFFMAN 


A condensed compendium on bird flight theory to- 
gether with original observations by the author. 
Study of the birds reveals many important facts. 


GREAT deal has been written on 
bird flight, especially on flapping 
motion of wings. This oscillatory 

‘tion with its three-fold utilitarian 

aracteristics of elevating, supporting 
nd moving forward the bird presents a 

yblem so intricate that up to date, not 
sufficient laboratory tests are available to 
any hypothesis. 

However, tests conducted on ornithop 
ter models (some were built 200 years 
ago) show that the same lift 1s obtained 
at about 70 per cent of the speed of pro- 
peller driven models, but that the thrust 
is twice the amount required for stand- 
ard models. Sec. 1 shows the varying 
position a flapping wing will have rela 
tive to the line of flight and relative to a 
fulcrum point 

Rubber-driven ornithopter models have 

btained a duration of five minutes; 
eless, it is a long way to man- 
arrying machines, which will meet the 
problem of the time of oscillation and 
the moment of inertia of the flapping 





Simpler and of greater interest to the 
student of aeronautics is the motionless, 
owerless flight; the soaring of birds. 
After a detour of building very efficient 
power driven airplanes, soaring machines 
have been built that reach a degree of 
levelopment equal to the performances 
of soaring birds. Surprisingly the gen- 
eral outline of the bird and that of the 
soaring machine becomes more and more 


ike 

Numerous however, have 
been advanced to clarify the soaring 
ability of birds, such as the hot-air-in- 
weight-and-feather, the 
free-lever-of-nature, the pulsating-wing 
sacs theories, elabor- 

itely but wrongly presented. 


theories, 


he-bones, the 


surface and the ait 


Nevertheless, there are three theories 
that are accepted to interpret the soar- 
ability of birds: the rising air current, 
the pulsating wind speed, and the oscil 
lating wind direction. The rising air 
current, may it be obtained by the natural 
tendency of heated air (thermals) or by 
the vertical component of wind blowing 
over hills or past obstacles, is the only 
one proven by the amazing perform- 
ances of soaring machines. Added in 
struments and new designs may utilize 
the rest of the innate energy of the 
moving mass of air. Sketches in Sec. 
1, Sec. 2, Sec. 3 and Sec. 4 show some 
of the items connected with soaring 
problems. 

The utilization of the rising air cur- 
rent (1891) by soaring birds and soar- 
ing machines is only possible if their 
sinking speed is lower than the vertical 
component of the surrounding air. The 
sinking speed is the vertical descent 
relative to the ground. 

From an aeronautical standpoint, the 
sinking speed will depend on the wing 
loading, the aspect ratio of the wing 
and the cross-section of the wing. Ac- 
companying table shows data of a few 
soaring birds. 

To find the soarability of birds, dead 
birds and models of birds were placed 
in wind tunnel; the best gliding angle 
thus found was only 4. to 4.5; but actual 
observation showed that the gliding 
angle is better than 1 to 15. This re- 
sult was obtained by using a kite of 
known characteristics and measuring the 
tension, the length and the angle of the 
cord. The best gliding angle of soaring 
machines is close to the one observed 
on soaring birds. Contrary to the re- 
sults it is claimed that the best gliding 


And here we have a pelican gliding to a landing with negative dihedral 


and flexed wing tips. The wings are compressing air against the water. 
























































A sea gull slowing its speed with 
back-swept wings and heavy dihedral. 





And this is how a pelican slows 


its flight on a sweeping turn. 


A frightened pelican puts on the 


brakes and stalls before the camera. 


This pelican is in a fully stalled 
position with zero forward speed. 
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angle of birds will be found to be 1 t 
100. 

The gliding angle is in close relati 
to the aspect ratio of the wing. The 
aspect ratio is the 
average chord. The 
ratio the better the 
sea birds have higher aspect ratio than 
land birds 3ut the estimation of aspect 
ratio may be erroneous on birds having 
spread tip feathers. The albatross has 
the highest aspect ratio and it can out 
soar any other bird; the turkey vulture 
(buzzard) soars only at low altitude to 
locate its food, has a low aspect ratio 


ratio of span and 
higher the 


aspect 


soarability; thu 


soaring steadily on small diameter circles 
it acquired a very pronounced dihedral 
of its wings. Sec. 5 and Sec. 6 show the 
outline of a few soaring birds 

Another influencing factor is the wing 
loading, the weight per square foot wing 
area. This loading will determine the 
gliding speed but will not affect mate 
rially the gliding angle. The greater 
the velocity of the wind the higher must 
be the wing loading in order to advance 
against the wind. e 
land soarers will have lighter wing load 
ing than sea birds that have to stay aloft 
during storms. The albatross with its 
three Ibs. per sq. ft. naturally 
take off as easily 
one lb. per sq. ft. wing area 
as observed, require only a height of 
one foot to start soaring on a hot day 
The albatross, it is claimed, stays in 
the air for str months, only to 
down to the surface of the sea to catch 
its food. 


It is self-evident that 





annot 
a the buzzard with 


Buzzards 


swoop 


[he camber of the wing—especia 
the camber of the lower surface—is an 
other influencing factor to soarability 


it will depend on the wing loading and 


therefore directly proportional to the 
speed of the bird The albatross has 
less camber on the lower surface of its 
wings than the vulture The cambe 





must be measured with the right wing 
loading, the same loading they have i1 
the air, the same pressur 


suction. 


and the same 
This negligence was often the 
outcome of sketches showing the lower 
surface having double cambers. (Sec. 8.) 
The rising air current, as mentioned 
above, is the only accepted reason for 
soaring. Birds utilize this deflected air 
current over ships, close to piers and 
close to waves. Soaring machine pilot 
naturally must be versed with meteor 
ology to be able to glide from one rising 
air current to another. The rising air 
current is assumedly not present at 
altitudes, over seas; 
ing birds must have another source of 


therefore the soar 


energy. 

To utilize the energy of the pulsating 
wind for soaring, the bird is supposed 
to glide with increasing wind speed up 
wind and with decreasing wind speed 
down wind. Sec. 1 shows a diagran 
of change in wind speed that does not 
indicate any rhythmic variation, there 
fore, circling flight cannot explain this 
theory. But, the flexibility of the lower 
surface of the wing may adjust itself 
to the varying conditions and may derive 
some lifting power from the changing 
wind speed. An instrument, shown in 


Sec. 1 is used in explaining the possibil- the moment of inertia of the bird is 
ty of soaring in pulsating wind current; accepted to be equivalent to a fixed 
placing a ball at the lower end and _ point. However, the adaptability of the 
moving the instrument back and forth camber of the lower surface to the small 
the ball may be made to climb up hill. ripples and fluctuations of the air cur- 
Closely related to above-mentioned rent would explain the lift obtained for 
theory is the theory advanced of deriving soaring. 
soaring power from oscillating wind A bird wing and especially its feathers 
direction. It is often called “Katzmayer is the most amazing unit 
effect.” It has some scientific value if 


nature has 
(Continued on page 88) 
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A Letter From FRED NOONAN 


@ Lieutenant-Commander Weems was a personal 
e ° 
@ friend of the late Fred Noonan. It was at the 
* Weems navigation school that Noonan gained 
oa 
@ much of the knowledge that later was to 
: be responsible for the many colorful trans- 
@ oceanic flights in which he participated. 
HE navigation of scheduled trans sonal preference <¢ 
cean aircraft is accomplished with 
the assurance and accuracy ap- 
proaching that of ocean liners. The large 
clipper planes have roomy and fully ment 


equipped navigation compartments and 
full use f all available methods 
for safe navigation. Many of the skilled 
navigators were formerly licensed marine 
navigators and are permitted to use 
their own preferred methods and equip- 


is made « 


m + 
nen 


With the two-fold purpose of giving 
valuable technical description of the 
navigation as accomplished on a clipper 
plane, and also as a tribute to the navi 
gator of the Earhart plane, the follow 
onfidential letter is published with 
the knowledge of Pan American Air- 
While this letter is a personal one, 
ind while different navigators will obvi- 
different details in 


ously use accom- 


plishing their work, I believe the data 
prepared by Fred Noonan gives as clear 
an idea of what is actually done aboard 
rans-oceanic planes as any brief ac 
ount given to date 


Hotel Claremont 
Berkeley, California 
May 11, 1935 
Lieutenant Commander P. V. H. Weems 
United States Navy, Retired 
Maryland 
ommander Weems: 
pardon this long delay 
your congratulatory 
and greatly appreciated letter of April 1. 
Preparatory work prior to the flight to 
Hawaii, and subsequent arrangement and 
study of data gathered during the flight, 
time that I am 
consider me an 
ely poor correspondent. 

For reasons which I am certain you 
will understand, we are not permitted 
to discuss the particulars of the flight for 
lissemination among the general public 
However, there can be no objection to 
an informal discussion that will not pass 
veyond the second party. Having lon; 
onsidered you the foremost authority 
subject of aerial navigation, and 

interest you naturally 
have in the Hawaiian flight of 
the Pan American Clipper, I am exercis- 
ing that privilege. 

Due to the spacious chart room and 
large chart table aboard the Clipper th« 
navigation equipment need not be so 
severely limited as in smaller planes, 
hence the choice of equipment may be 
governed entirely by the individual's per 


Ann r ] 

Wnnapous, 

Dear ( 
“ 
I hope you wil 


acknowledging 


nas so occupied my 
afraid all my friends 


extren 


On tie 


appreciating the 
would 


AA ARAL 


r the company’s de 
sires in the matter. ‘To date the company 
has not decided upon any standard equip- 
ment, and therefore I chose the equip- 
used on the subject flight. My 
choice was not necessarily based upon a 
conviction that the particular type of any 
instrument chosen was superior to any 
other type. As a matter of fact, several 
factors influenced the selection. Pre- 
eminent among them was the fact that 
most of the instruments had been used 
extensively by the writer and had proven 
satisfactory; in some instances a choice 
was governed entirely by the nature of 
the work involved—as for instance, 
parallel rulers versus protractors—and I 
suspect that plain prejudice, which actu- 
ates so many of us, carried some weight. 

“A set of marine charts, general, coast- 
wise, and harbor, was carried; also avia- 
tion strip charts of the California coast. 
The actual chart work was carried out 
on VP-3 and 4 Aircraft Plotting Sheets. 
By working along the track from Ala- 
meda to the left hand border of the 
chart, then transferring that termination 
of the track back to the right hand 
border in the same latitude, and con- 
tinuing in this manner, two sheets suf 
ficed for the entire crossing. 

“Time pieces carried were a Longines 
Civil Time chronometer, and a Longines 
second-setting watch. The latter was 
set to correct G.C.T. at all times by 
checking with the chronometer. This 
watch was of the arm type, but the strap 
was removed, and the watch clips on the 
octant were adjusted to accommodate 
the beckets on each side of the watch. 
I prefer such arrangement to carrying 
the watch on the arm. 

“Two sextants were carried—a pioneer 
bubble octant, and a mariner’s sextant. 
The former was used for all sights; the 
latter carried as a ‘preventer.’ 

“Originally a Pioneer Universal pro- 
tractor was installed on the chart table 
but experience convinced me that parallel 
rulers, where room permits their use, 
are more satisfactory for rapid plotting 
of long range D.F. bearings because of 
their greater scope. Protractors, such as 
yours, are more convenient for plotting 
short bearings and lines of position. How- 
ever, a minimum of instruments lessens 
confusion, so I decided upon the rulers 
only. Those carried were of the Captain 
Fields Improved type—graduated in de- 
grees—and consequently the greatest 
objection to their use in aircraft; namely, 
creeping, when referring to compass 
roses, was removed. 


to Lieut.-Comm. 


P. V.H. WEEMS 


Amelia Earhart and Fred Noonan, photo- 


graphed just before their last flight. 





Mark VII 
Navigational Computer, which I find a 
great convenience. 


“I also carried a Dalton 


“The actual navigation was 
able with such as would be practiced 
afloat—fixes were determined entirely by 
stellar observations at night. 
fixes were more reliable than would be 
possible by crossing a line of positior 
with a D.F. bearing, due to the amount 
of error which would be introduced by 
even a small angular error in the long 
range D.F. bearings. By day, having 
only the single heavenly body for deter- 
mination of lines of position, we did 
cross the bearings. However, during 
daylight hours we were nearer the radio 
stations and consequently the error in- 


compar 


These 
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troduced was venerally considerably re 
duced. 

“The accuracy of fixes was very 
gratifying. By that, an accuracy of ap 
proximately ten miles is implied. My 
experience is that such a degree of ac 
curacy is about the average one may 
expect in aerial navigation. A compari 
son of our expected time of arrival over 
Kaneohe Bay. Oahu where our D.F 
station is located, and the time f ' 
actual landfall affords a good ation 
of the reliability of our sights. At 0457 


while still above a solid cumulus 


Le oy 


bank, our fix by Polaris and Deneb was 


latitude 24° 04’N. longitude 153° 14°W 
Chat was our last observation. and « 
the streneth of it we advised our stati 


we would pass over at 0700. We were ther 


cruising at reduced speed so as to 


at Pearl Harbor not earlier than 0800 
Going below the clouds short! ifter 
establishing the fix, we encountered light 
mist and scattered showers The is 

bility varied between two to 12 miles 
which prevented us sighting Molakai 
as we would have done with normal 


visibility. At 0653 we sighted Makapuu 


Point slightly on our port bow vitl 
Kaneohe Bay directly ahead A+ O700 
we were directly off the radio stati 


[his accuracy was due to smooth flying 
conditions at the time of sight, and of 
course it could not be cited as an ex 
ample of accuracy consistently possible 


“The greatest difficulty is, of Irse 





the determination of drift angle We 
carried smoke bombs and water flares 
for this purpose. The latter are of ar 
improved pattern and are unusually « 


fective when the surface of the wate 
is visible. However, during both flights 
westbound and 
above solid 
mately 90 per cent 
smoke bombs are not entirely satisfac 

tory. Although a special pattern |} 
been developed, we find that the smoke 
water 1 


eastbound we were 


1 


cumulus banks appr 


T the time Che 


blends too closely with the 
to afford a good reference mark 
betwee1 


abl 


“Consequently, the difference 
‘no wind’ positions and fixes es 
by observations l 1 
for determination of 
course, wind direction 
laying new courses. This method prove: 
to have been quite accurate, as 
by the very nearly direct track we made 
for the entire westbound flight. H 
ever, it would not be so desirable 
region where sudden wind shifts 
be expected. Then reliance woul 
sarily have to be placed on D.F. be 
despite their lack of 


+ 
were utilize entire 


drift angle ar 


extreme i ira 
“In addition to the actual navigatior 
I maintained a very detailed log during 


both flichts. In addition to record £ 
courses, variation, deviation, track mad 
good, indicated and true air speeds, 
ground speed, etc., a complete meteor 


logical record was kept As vou mia 
imagine, each hour represented 60 ver 
busy minutes. 

“I consider the development of the 
Greenwich Hour Angle idea the greatest 
contribution to the science of navicatior 
Since ) 


Sumner, and have used it ex 


uded on page 88) 


(C ole 





New Static 


Detector 













S rILL fighting to eliminate the 
dreaded rain and snow static so com- 
United Air 


lLines engineers have perfected the above 


mon to airline operations, 
anti-static ground loop and a static “de 
tective’, whos¢ e is emphasized above 


»y the standard electric light bulb 


United Air Lines is ex 
perimenting with big 
loop antennae like that 
at the left. The air 
line's new static me- 
below. 


ter is shown 





The tubular hoop is five feet in diam- 
eter, and now is being tested in an effort 
to eliminate static from ground station 
reception of plane-to-ground signals. Thi 
static detector, now being tested on two 
airliners, records positive or negative 
charges of static and measures t 
tensity 


ir in 





Stainless Steel 


in the Army | 





f Barn installation of a stainless steel 

wing at = the Material Division, 
Wright Field, Ohio, on an Observation 
Amphibian (OA-4A) airplane during the 
latter part of 1937 was the culmination 


oO 


an experimental program in connec- 
tion with this construction extending 
yack well over five years, says the Air 
Corps News Letter 

It has long been realized that from the 
laintenance standpoint the wood wings 
ot the OA-4A were inadequate. Joints 
osened under high humidity conditions 
and in other 
feature on what was otherwise acknowl- 
idged to be a 


respects they were a weak 


rugged and serviceable 
aircratt 

When the suitability of a metal wing 
was considered, it was known that du 
ilumin, with its high corrosion charac 
teristics in sea air or water, could not 
be used. It was decided to try stainless 
steel 

Che first step was the submerging of 
specimens in tide water for testing over 
a period of time. No corrosion either 
in material or around spot welds re 
sulted. A stainless steel wing was con- 
structed and submitted to static testing 
at the Material Division. 

At the conclusion of these tests it was 
exposed to the elements at Wright Field 


for more than two years without notice 
able deterioration. As a result of the 
static tests, some parts of the wing had 
top be reinforced. 

A thorough testing under vibratory 
loads simulating those in flight followed 
No failure occurred either in the thir 
sheet or the spot welds. 

With this encouragement 
contracts for a total of seven stainless 
steel wings were entered into with Fleet 
wings, Inc. The purpose was to mount 
them on OA-4A airplanes for 
testing. Two are now at Langley Field, 
one will go to Panama, one to Hamil- 
ton Field, one to Mitchel Field, and the 
others elsewhere to coastal squadrons. 

The steel wing is lighter than the 
wood wing, based on the same design 
load factors and same gross weight of 
the airplane. The actual weight of the 
steel wing is 4 pounds greater than the 
wood wing it replaced, but the steel 
wing was designed for a 50 percent 
greater low angle of attack load factor 
and a 20 percent greater inverted flicht 
load factor than the wood wing 

It has a very smooth external surface, 
the spot welding allowing slight speed 
advantages. It requires no finish or 
paint, which is a weight saving and 
maintenance advantage. 


basis of 


service 
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A “Tricycle” Forced Landing 


by D. W. WHITING 


An interesting incident 
with a three - wheeler. 


AN airplane is an airplane until 

d someone smacks the earth with it, 

ut a Stearman-Hammond is an airplane 
itter what you do with it.... 

During the second week of November, 
1937, Eastern Pennsylvania was having 
me of those “never-say-die” rains. It 
had been raining for three days and the 
ground was thoroughly soaked. On the 
afternoon of November 13, the rain had 
stopped, but there was a heavy fog with 
eiling zero. Air traffic was almost at a 
standstill. 

[hat evening, about seven o'clock, 
things began to happen and didn’t lose 
any time about it 

Al Schachterle, chief pilot at Main 
Paoli, Pennslyvania, had 
a Stearman-Ham- 


T 


Line airport, 


recently purchased 
mond in San Francisco, California, and 
was flying it from the factory to Paoli. 


With him was Gene Moscow, an en- 
gineer for the Stearman-Hammond com 
pany They were traveling in easy 
stages and had arrived in Roanoke, 
Virginia, that afternoon. The weather 
port from there to Paoli, their des- 
tination, was favorable, so they decided 
to try to reach Paoli by night. 


re 


Delaware, they ran 


At Wilmington, 
When they 


nto a low ceiling and rain. 


reached Paoli they found ceiling and 
sibility zero zero, and couldn’t see 
he lights set out for them on the field; 
so they started for Coatesville airport, 


to find open weather there. 
found a hole in the 
ind went down to see if they 
ould find a field to land on. Now an 
airplane flying in circles, a hundred feet 
the ground and on a foggy night 
$s sure to cause some excitement—which 


as 
aid 


Kn route, they 


above 


My brother and I rushed out of the 
use and onto a wheat field on our 
farm. Being a throttle pusher myself, 

was plain to see that the pilot was 
st, but that his motor was running 
In the meantime, I found my- 
lf standing alorte in the middle of the 
vheat field while my brother had gone 


} 


rone v 


r 


back into the house to get a large five 
ell flashlight which shone up into the 
sky like a young searchlight. With this 
e€ attempted to signal them on to 

atesville airport, which is approxi- 
nately five miles away. 

Moscow, who was flying the ship at 
the time, misunderstood the signal, 
linked his navigation lights twice, cut 
the motor and started in for a landing. 
Now the wheat field is less than two 


t 


tt 
5 >. 
- 


A 


hundred yards long and about one hun- 
dred yards wide with trees bordering 
three sides of it, and having never seen 
a Stearman-Hammond except for some 
pictures in POPULAR AVIATION (Stearman- 
Hammonds are as scarce here in the 
east as the U. S. Government has rigid 
type airships) I did not see how it 
could possibly get into the field without 
hitting the obstacles or over-shooting 
the field, knowing that any other ship 
would not be able to do it even in broad 
daylight. But all my thoughts didn’t 
help any because “Mosky” was com- 
ing in. 

He nosedived the ship for the center 
of the field, and pulled into a pancake 
just before hitting the ground in order 
to miss the trees. He intended to slam 
on the brakes as soon as the wheels 
touched. But this was unnecessary. 
When they came in they hit on all three 
wheels with such force that it buckled 
the nose wheel under the ship. Had it 
not been for the fact that the nose wheel 
was slightly turned to the left, this would 
not have happened. They skidded on the 
nose at about a 45 degree angle, the 
length of the ship in soft mud, then 
settled back on the rear wheels and 
stopped instantly. 

The only damage done to the ship 
was the nose wheel buckling, the nose 
itself being pushed in a bit and the lead- 
ing edge of the left wing tip being dam- 
aged slightly when the ship stood up 
on its nose. All this damage will amount 
to less than $150 in repairs. 

Neither Al nor Gene were hurt. In 
fact, the jar was so slight that the boys’ 
hats stayed intact on their heads. They 
stepped out of the ship and immediately 
asked where they were, then Al looked 
at the ship and didn’t know whether to 
cry or cuss a blue streak, so he com- 
promised and did both. But after giving 
the ship a close examination, he cheered 
up when he had seen the little damage 
that had been done. Both men agreed 
that had the field been hard, they would 
have made a perfect landing. 

By this time there was quite a crowd 
of people gathering, so the ship was 
pushed to the edge of the field, near the 
house, where it could be watched. 








Above are two views of the Stearman- 
Hammond. The wings have been removed. 


Wiile the ship sat in the field—and 
this is a fact—a well-known Downing- 
town automobile dealer approached Al 
and told him he would like to see it when 
it was repaired, “. . . that was the best 
demonstration I ever saw.” 

After mother had given the boys a 
meal fit for a king, they started for 
Paoli in a car, to get some tools 

After they had returned, they started 
to take the wings off. This did not take 
long because Gene, having helped to 
design the ship, knew where every nut 
and bolt was. As soon as the wings had 
been removed they were taken on a 
car, one at a time, to the Coatesville 
airport. 

Early Sunday morning the ship was 
towed over the Lincoln Highway to the 
Coatesville airport where it was han- 
gared until parts had been sent out from 
California. Then it was loaded on a 
truck and taken to the Luscombe air- 
plane factory at West Trenton, New 
Jersey, where it was repaired and as- 
sembled, ready to fly. 

From the standpoint of a conventional 
ship having had to make this forced 
landing, it would probably be a total 
washout. In fact, not so very long ago, 
a well-known make of priced 
higher than the Stearman-Hammond, 
nosed over on its back when it hit a 
small mud puddle in making a landing 
at Roosevelt Field, Long Island, sending 
its pilot to the hospital. What would 
have happened had it landed in the con- 
ditions that the Stearman-Hammond 
did? 


ship, 


END 
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by PHILIP Del VECCHIO 





NECOND only to the perfect opera- 
tion of the mechanical components 
of his airplane, the pilot's line of 

thought constantly comes back to a 

major feature of any flight—the weather, 

Air—the great mass of world-encom- 





passing medium through which the air- 

man must fly his ship—is seldom still, 

The winds veer back and change with 

altitude, the temperature rises and then 

falls to dangerous icy extremes, clouds 

and precipitation hinder visibility. All 

these elements, and many more, must 

be constantly watched so that a flight 
"= may be successfully completed. 

“4 It becomes surprising, then, to find 

§ that so many aviation enthusiasts know 

their engines and their planes but little 

or nothing of the medium through which 

they fly. More surprising in the light of 

the fact that within the last few years 

pn developments have arisen in the meteor- 





ological field which have entirely 
changed the methods of forecasting 
weather and which have materially al- 


tered flying methods. Meteorology is a ta 

bs . . » 
’ specialized subject and it is not expected e 
that every man and woman in the avia- . 
n 


tion field should master the subject down 
to its fine details. There are, neverthe- P 


less, certain fundamentals which even q 
schoolboys can understand and it is the t 
purpose of these articles to bring out the 

t 


salient and important features of present 
day aeronautical meteorology. 


. 
The flying weatherman takes aloft an To the meteorologist, the above clouds ew day, all over the nation, meteor- 
aerometeorograph on an Army ship. are more than just a "pretty picture’. ologists map the whims of the elements. 
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This is fovsail folks 


is a form of cir 


njamin Franklin is admittedly the 
f weather forecasting in this 
ry. It was 1747 when, hoping to 
observations of an eclipse of the 
a northeaster set in at Philadel- 
hich upset his plans. When he 
nd that his brother successfully made 
observations in Boston he began in- 
gations which convinced him that 
lirection of the wind was no criterion 
I ion the storm was mov- 
er study he found that 
independently moving 
carried its own system 
with it. Gradually a system of 
reports was put into operation 
1891 the Weather Bureau came 
wn as a branch of the Depart- 
Agriculture. 
king back iat quarter century 
ird work and progress one may well 
| that within the last 
changes and theories 
i have invalidated even 
most fundamental precepts 
’ e. This is so not only 
United States but over the entire 
ords, a science of com- 
y nd standing has_ been 
to abolish a good many of the 
and seemingly sound notions and 
work, not only on new theories but 
new tools. Some of the tools, 
be invented. In order to 
ficance and character of 
necessary that a brief 
be occupied with a de 
he methods used prior to 
nhanges 
The “Pre-Frontal” Era 
morning and evening at 7:30 the 
of regular weather stations 
hout the United States take ob- 


> 
The radiometeorograph, 
an important “weather” 
instrument, is carefully 
tested before each flight. 
Signals must come in to 
ground observers clearly 
and with enough volume. 


Pilot 
with 


balloons (left) 


the 


direction 


supply the 


and 


velocity 


meteorologist 


of 


the 
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winds 
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Figure 2 (above) illustrates the wave 


disturbance portion of the front the 
ory of cyclones. Sections a, b, c and 


d show the steps this formation goes 











through. Figure 3 (below) is the ver 
tical cross-section through the atmos 
phere of a representative cold front 
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Figure 4 (above) illustrates a warm 





front and shows the upward-sloping 


discontinuity line. Figure 5 shows 
warm air be 


cold. 
(below) is the famous Rossby diagram 


the occlusion of the 


tween two layers of Figure 6 
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SQUALL OR WIND SHIFT LINE 


Figure 7 (above) is the manner in 
which a cyclone 
sented. This, 


method of showing a storm on weather 


usually is repre- 


however, is the old 


maps and is no longer commonly used. 
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The modern chart of a storm is shown 
above in Figure 8. Here the storm is 


segregated into three pronounced 


sectors. Compare the modern meteor- 
ological map below with Figure | on 
page 54. Figure 9 (below) eliminates 


guesswork in 


much 


weather-mapping. 
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servations of barometric pressure, tem- 
perature, wind, weather and other phe 
nomena. These observations are tele- 
typed, telegraphed and sometimes radioed 
to Washington, D. C., and other key 
centers in the country, so that a few 
hours after they have been collected they 
are available to the general public in the 
form of forecasts 

At stations which make weather maps, 
the observations are decoded and entered 
on blank outline maps with appropriate 
symbols to denote the various weather 
states. Figure |] typical 
weather map of the United States. The 


represents a 
solid lines are called isobars, and con- 
nect points where the pressure of the air 
is the same. For example, at any point 
along the isobar marked 29.9 the barom- 
eter will read just that—29.9 inches of 
pressure. It will be readily noticed that 
these isobars enclose areas of low and 
high pressure; which for all practical 
purposes we can consider as vast valleys 
and mountains of air, respectively. 
loward the centers of the valleys (lows) 
the air pressure decreases—toward the 
crests of mountains (highs) the air pres 
sure increases. These areas of low and 
high pressure have been found to move 
in a general west-to-east direction. 

Che striking feature of the map is the 
air circulation—shown by the wind ar 
rows—inward and counterclockwise 
(against the hands of a clock), and out 
ward, clockwise (with the hands of a 
clock)—inward toward the low centers 
and outward from the high centers. 

The lows are usually accompanied by 
moderate or fresh winds, great cloud sys- 
tems and usually by precipitation in one 
form or another. In the winter it may be 
snow, sleet or rain; in the summer rain 
or hail. The highs, on the other hand, 
bring light winds and fair weather. In 
the winter they are accompanied by cold 
waves. It is the procession of these area 
which bring us the ceaseless changes in 
weather. 


(Continued on page 82) 
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tem- 
phe 
: CAMERA 
lioed 
key 
ew 
they 
ps, 
ered 
ate 
we by HELEN WATERHOUSE 
ical 
lhe 
oi Uncle Sam has found the aerial 
nt camera to be an ideal means 
” = 1A of keeping tabs on the nation. 
of bee” I 
lat 
rere : a Se ee 4 level, which is about 14,000 feet up over 
Cal planimeter gives its exact acreage. in Ohio sanenin 
+ To get up that high, Kirkman and 
vs) ' Henry used a commercial plane with a 
the HI gent who has the mythical job super-charged engine and an oversize 
oa of tester in a mattress factory propeller. As for the air, on the days 
a might, on first thought, be glad to they take pictures it must be as clear 
te exchange places with I A. “Mack as the proverbial “day in June”’—and 
Henry, or B. E. Kirkman, pilot and pho that kind of a day is rare in Ohio. 
tographer, respectively, for the Park In other words. there must be no 
1e Aerial Survey Company. clouds, no wind, no mist, no storm. That 
2 Now employed by the U. S. Bureau explains why there are only a very few 
ea of Agriculture to map out 20 counties in days in the year when the mapping can 
it he Ohio district, these men work about be done. 
4 37 days a year—and in their stay in “We have been in Akron for three 
s \kron, from the period of June 16, to weeks,” Henry said in an interview, “and 
September 11, they had an even softer we have not been able to do a stroke of 
y snap of working only two six-hour days. work. We are getting to be expert loaf 
; But on sober second thought, the soft ers.” 
e snap isn't so soft after all. In fact this Due to the inclement weather in 1937, 
e ne of the toughest flying propositions the government reported that only six 
n there is, so Henry says. counties in the project were completed 
1, Just by way of proving that, let’s first and three others partially so. As early 
, explain that aerial photography, such as B. £. Kirkman, high-flying photograph- this spring as possible, flying operations 
| these men are doing, is being promoted or, adjusts the comere in survey ship. will again be resumed here. The height 


xy the Agricultural Adjustment Admin- 
istration in connection with the measure- 
ment of farms, fields, crops, and _ soil 
ractices in the working out of a soil 

nservation program throughout the 
United States. It provides for benefit 
payments to farmers who divert acreage 
from depleting crops, such as corn, 
wheat, cotton, tobacco and soybeans, to 
soil-conserving or “building” crops such 
is alfalfa, clovers, etc. 





This is Licking County, Ohio—straight down. Large prints 


Aerial photography first entered the 
picture when it was found that a decrease 
in the cost of measuring farms could be 
made in this way. The state of Ohio 
was picked as the first project ground 
for this photography. Basing at Akron, 
Ohio, the two heroes of our story were 
assigned to map 23 counties, with the 
stipulation that the pictures they made 
must be taken at 15,200 feet above sea 


at which Henry and Kirkman fly neces 
sitates taking the oxygen aloft. 

“We would become very groggy if we 
didn't,” Henry explains. “Two tanks of 
oxygen containing 820 pounds of gas 
furnish enough oxygen to last us through 
an eight-hour working day,” he said. 

“We hold a little rubber inhalator to 
our noses and immediately feel much 
‘pepped up,” he added, “but corre- 
spondingly, the next day we feel much 





Photographic index maps like this one of Portage County, 


necessities Ohio, can be made so as to accurately show entire states. 


of negatives like this clearly show all survey 
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let down and very jittery. It seems t 
be the effect of the oxygen.” 

He admitted it also might be due t 
the fact that this is the hardest flying 
he ever had to do in his life 
thought I could fly in a 
when it’s necessary t 
1.000 feet of 


“IT always 
straight line but 
keep approximately wi 
a certain line, it’s a different story he 





said. ‘“‘We are only allowed one degree 
of tilt on a picture and that’s a pretty 
small amount. We fly so high, we are 
able to take six square miles of territor 
per picture.” 

Before they go up, the Messrs. Henr 
and Kirkman go over the best ground 
maps they can get, lay out the areas by 
lines and then, when flying, never vary 


more than 800 feet from those lines 

Kirkman holds a 
Henry holds the ship on line. The stop 
watch is necessary because the pictures 
must be taken at | al 
insure the proper overlapping. 

The ship itself is a flying photograph 
laboratory. The yunted 
the floor with the lens th 


stop-wat h while 


regular intervals to 


camera is m 
ust through < 





hole in the floor. The windows are cov 
ered with black curtains, so that the 
75 foot rolls can be changed while the 
plane is in the air The pictures are 


taken at a scale of 1,667 square feet, and 


in strips spaced approximately two mile 


apart. 
After the pictures are delivered to the 
Department of Agriculture, thev are 


spected and, if acceptable, ar« 
to the field where the exact scale of « 
Enlars 


f 660 feet to the 


picture is determined ements are 
then made to a scale 
inch. These enlargements are 
in the field and the various field boun 
daries are located on these pictures 
Pilot Henry has done this work for 
three years. He is army trained and 
worked for the Department of Commerce 
before taking over one of the world’s 
most leisurely jobs. His skill was tested 
to the utmost in the job which just pre 
ceded his flying in Akron, when |! 
mapped for the Bureau of Agriculturé 
in the Great Smoky Mountains of Ten 
nessee. The only maps available of this 
trackless region which had 
been made by the government shortly 
after the Civil War 
Henry found many a 
which was completely at odds with those 
old time maps. Previous to that assign 


sent out 


some 


were 


road and river 


ment, Kirkman and Henry mapped a 
section of the Mississippi Delta from 
Vicksburg to Baton Rouge—which had 


never been mapped before 

‘We found lakes back there that prob 
ably have never been fished. There's 
no way to get to them except by plane 
because of the surrounding swamps 
Believe me, I’m going back 
for some fishing,” he chuckled 


sometime 


There are 10 or 12 companies in the 
country doing aerial survey work and 
all of them have more work for public 
and private agencies than they can han 
dle, Henry says. So if you want a job 
working less than one day a week, with 
a pay check every week, there are plenty: 
of them open. 

END 





| Aeronca—Now and Then 








The 1938 Aeronca 
flying qualities and 


\Y OME twenty centuries ago, the 
Mussolini of the Roman Empire, a 
Generalissimo named Julius Caesar, 

began one of his stories on “The Glories 
of War”, like this 
into three parts” 


“All Gaul is divided 
and the same 
might be said of flying. 

\ll aviation is divided into three parts, 
the military, the commercial, and private 
flying. The greatest branch of the three 
s private flying, 
50,000 people, who get a big kick out of 
flying, find the opportunity to do most 
yf it 

The average inter- 
ested in flying through all of these chan 
nels, but the simplest means of entering 
iviation is through private flying. Ten 
ears ago it was not easy nor inexpen- 
Today 


for that’s where some 


person becomes 


sive to learn to fly an airplane 
this has been changed, largely because 
»f the commercial light airplane. 

As long ago as 1927, the Aeronautical 
Corporation of America recognized the 
urgent demand for low cost flying. The 
Aeronca C-2, introduced in 1929, 
the answer. This popular light airplane 
offered the student who wished to build 
up flying time, an opportunity to do so 

The picture shown of the 
\eronca C-2 was made on the recent 
Aeronca Air Cruise to Miami, Florida. 

Che reliability of these early planes is 
shown by the thousands of hours they 
have flown. Though the planes 
originally designed for single 
they were often used to carry two pas- 
sengers. This ship was unbelievably 
light with an empty weight of 398 pounds 
and a gross weight of 672 pounds. Con- 
trast this with the average private plane 
f today which grosses anywhere from 
1,000 pounds up to 24,000 pounds and it 


was 


at small cost. 


were 
seaters, 


is evident that they were really light 
planes. 
In the picture is shown an Aeronca 


C-2, built in 1930, which has been in 
constant service ever since. The present 
owners are R. J. and E. E. Sudderth, 
newspaper men of Chattanooga, Tenn 
This early Aeronca is capable of per- 
formance which compares very well with 
present day planes of its class. 


High speed .85 m.p.h 
Landing speed 31 m.p.h 
ahr as ae a cuargcares 20,000 ft 


Considering evervthing. this is really 


combines good appearance 


with many fine 


comfortable conveniences and appointments. 





And here we hark back to the 
ancestor of the modern Aeronca. 


commendable performance for a plane 
equipped with an engine of 26 h.p. as the 
C-2 Aeroncas were 

In 1931, the Aeronca 
seater was introduced. One of the first 
to buy this type of plane 
Hight, a pilot well known out in the 
Black Hills of South Dakota 

Probably no plane was ever put t 
more unusual uses than Hight’s Aeronca 
futility oi 


Collegian two- 


was Fred 


Many a coyote learned the 
trying to from his Aeronca 
On one occasion, a gang of hank rob 
bers were apprehended with this plane. 
Hight logged over 3,000 hours before 
he traded his C-3 in on a new Aeronca 
In this time repair bills had totalled 
approximately $50.00. 

The new 1938 Aeronca brings to the 
lightplane new features and appoint- 
ments that could not be found in the 
most expensive ship of a few years ago 

The lightplane buyer now has a choice 
of engines when buying his plane—either 
the Aeronca, or Continental. Dual wheel 


escape 


controls have taken the place of the 
older control stick. Oleo landing gear 
has replaced the rigid gear. Comfor- 


table heated cabins instead of the open 
cockpit of ten years ago. Position lights, 
tail wheel, radio, and many other acces- 
sories can now be found on the ship. 

Thousands of people are yearly swell- 
ing the ranks of amateur and private 
pilots because flying costs have been re- 
duced and flying made safer. 

Facts and figures show that flying is 
becoming increasingly popular. Every 
lightplane manufacturer is running far 
ahead of the production schedules of one 
or two years ago. At the Aeronca fac- 
tory in 1937 production was increased 
103 percent over the 1936 production 
schedule. The estimated production for 
1938 will the °37 schedule by a 
wide margin 


pass 
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Here is where many of Racine's 
When this picture was made, an 
VIATION is a_young = ma 
game It demands eagle \v 
iron nerves,—the instant co-ore 
tion of mind and muscle haracter 
only of youth. 
And aviators are supermen—reck 


vlamorous, daredevils endowed wit! 


canny abilities denied to ordinary 
tals. 

That's what the 
lhat’s what the newspapers used to 
But at Racine, Wis., 


largest and most 


home of one of 


active airports in 


midwest, they call those theories a 


of applesauce.” A young man’s ganie 
Hovey! 
Middle-aged men at Racine lave 
proved that flying demands intelligence 
sound common sense—clean minds 


and bodies; that and nothing more 


Racine's flying old-timers include 


John Crawford and Oscar Jacobson. 


public used to thi 


"| 
Iss 


Sav 


the 


th 


(left 
The author's wife (front) is an ace airwoman. 


to 


their 
visiting Racine's 


men’ spend spare hours. 


air tour was airport. 


Supermen Reckless, glamorous dare 


levils? That always gets a horse-laugh 
mut of 60-year old, spectacled, scholarly 
lim Craig, manufacturer of candy ma 


hinery. And Jim ought to know for he 


as been piling up hundreds of solo hours 
last 
\viators are 


n these five years. 


born, they're not made! 


\musement wrinkles the lips and eyes ot 
Milwaukee 


ron-gray Jim King, wealthy 


iutomobile distributor. If not in his 
usual tolerant and genial mood, Jim 
might snort his bitter contempt of such 
i philosophy “Brains — that's what 
ounts in flying,” Jim will bark And 
he, too, ought to know whereof! he 
speaks, for he has been flying for four 
vears In that time he has piled up 
1,000 solo hours and has purchased three 
airplanes. After making his solo trip 





right) Frank Rohan, Carlyle Godske, 


This is for you young bloods who 
think flying is some special gift 
reserved for your youthful wings. 
Read on, then mind your manners. 


around the field, Jim bought a biplan 
In this he Hew to the 


the need of 


east Coast several 


times. Sensing sedan com 


forts and conveniences, he bought a Stin- 


son. This he recently traded-in on a 
later model, equipped with radio and 
blind flight instruments. Mr. King is 


Milwaukee chapter oi 
mimander of a Milwau 
which 


governor o! the 
the NAA and «x 
kee Legion 
of its activities to the promotion of aet 
nautics. 

Eagle vision 
while he meditatively polishes the lenses, 


post dedicates most 


Removing his “specs” 


John Crawford, middle-aged engineer of 


the J. I. Case Co., will solemnly 


assure 
you: 
“No, flying merely demands norma 
eve-sight.” 
And Mr (Crawford, one of the env! 


neers who helped to design and test the 
famous old Curtiss OX-5 which powered 
the wartime Jennie and many of her i! 
lustrious descendants, also speaks with 
some authority for he flies his own plane 
regularly on business trips between Ra- 


cine and the J. I. Case plants at Rock- 


ford and Moline, Ill. Although Mr 
Crawford wears glasses he can see well 
enough to pick out a good clover field 


when bad weather forces him to “set 
down.” Myr Ted, also a 
Racine flyer, is more apt to hotly dispute 


the “aviation-is-a 


Crawlord’s son 


young -man's-game’ 
theory for he’s very proud of his father’s 
aeronautical accomplishments 


Gillie 
sidered 


is con- 


40 and 
to be one of Racine's 


Jackson is over 


aces. 
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by FRANK LOVELL 


Ever hear of Frank Rohan? Hes 
part of the brains behind the Nash auto 
mobile—automotive engineer, big game 
hunter, dead shot, a camera fiend and a 

iddle-aged aviator. If folks aren't 
ooking, Frank will sneak his glasses out 

f his breast pocket when he reads, but 
e can land his Waco taper-wing on a 
dime Youthful co-ordination of mind 
ind muscle? Frank Rohan, who loves 
to take a nap with the cat on his lap. 
will never see 40-again but he can roll 
und spin and loop his crate all over the 


1 


sky 
And Oscar Jacobson! Looks like a 
niddle-aged Rotarian. Or the president 
f the First National Flits all over 
Europe on the airlines. President of the 
lacobs Manufacturing company, he’s 
ere today and there tomorrow. But for 
trips across the United States, he uses 
vn Great Lakes biplane. He thinks 
is “youth-must-be-served” business is 

i lot of poppycock 
Consider the case of the “Prof,” an 
her Case company engineer, and B. D. 
Eisendrath, millionaire president of the 
tannery that bears his name. And Car- 


lyle Godske, president and founder, chief 


Middle-aged, wealthy Jim King learned 
to fly in 1934, has owned three ships. 


instructor and directing 
genius of the airport, is 
42. 

Carlyle has owned more 
than a dozen planes and it's 
his license authorizes 
him to pilot almost any 
thing, except, perhaps 
the China Clipper. Car 
lyle has crossed and criss-crossed the 
continent dozens of times. He was 
forced down in the Everglades but 
cheated the alligators. And two or 
three times he had to get down by the 
uncertain light of flares dropped dur 
ing blizzards. But he still manages to 
put in four or five hours a day despite 
his advanced years; he says his rheu 
matics don't bother him much, even in a 
cross-wind landing. 

“Fig” Landreman, Carlyle’s chief lieu 
tenant and assistant instructor, is no 
spring chicken even though he is one of 
the airport youngsters. Fig, who admits 


that he’d hate to have “been hanging 
since I was 35,” has 1,500 hours in his 
log-book and is the only flyer at the field 
ever in a serious crackup. 


Flying in an 
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not an uncommon sight to see Racine's flying 
old-timers lined up like this on a bright afternoon. 


air-circus race, Fig hooked wings with 
a competitor while rounding a pylon. 
Fig went down in a flat spin. His ship 
was a total loss but Fig was able to 
walk away from it. In a desperate en 
deavor to pay for the plane, Landreman 
tried to break the world’s record for the 
greatest number of consecutive para 
chute jumps. He sprained his ankle, but 
insisted on continuing the attempt. On 
the tenth jump, the chute dragged him 
backward across the field. Concussion 
of the brain kept him in the hospitial for 
months. 

A young man’s game? Well, the kids 
do all right but in Racine their dads 
seem to do a better job. The old boys 
seem to have a funny idea that experi 
ence counts the most. And maybe— 
despite eloquent and learned contentions 
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Carlyle Godske, Racine airport manager (left), was snapped during the Wiscon- 
sin State Air Tour with Racer S. J. Wittman (center) and Col. Howard Morey. 
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of swivel chair aviators and flight sur 
geons—maybe they're right. 

3ut that’s only part of the Racine 
Deep beneath the surface there 
important and more 


story. 
is a bigger, more 
significant yarn, 
came true. 


a tale of a dream that 

The Racine airport has become one of 
the most important and most active 
fields in the central states 
of commerce figures prove that 
More aviation 


Department 
So do 
records of fuel dealers 
gasoline is consumed in Racine than any 
where else in Wisconsin, except at termi 
nals of the big airliners. And Chicago 
parts, repair and accessory dealers have 
other figures to confirm Racine’s claims 

In January of this year, Manager 
Godske let contracts for the first phase 
of an $8,000 building and expansion pro- 
gram Three new hangars are being 
built. Five others will be erected before 
summer. The place already has three 
hangars—one large and two small ones 
a machine-ship, 
The mechanic 


office and a club- 
house. is on the job day 
and night for he sleeps at the airport 
But it took time 
for this dream to come true The fie 
has never experienced 
In 1928, it was just ar 


almost ten years 


a boom or musl 
room growth 
other cow pasture with a hangar Ir tne 


northwest corner And the ingar 
housed a Fleet biplane. Students re 
ported for instruction on Saturday Sur 


days and late in weekday aftert 
Stunting was prohibited; safety rule 
were enforced and the Kinner-powered 


Fleet was kept in tip-top shape. Bit by 


bit public confidence was established. b 
for many and many a month ( r 
Godske paid his bills out of hi wr 
pocket. 

Nobody knows just how it happened 
or just when it happened. But all of 
a sudden business began to sit up and 


take notice of the flying field. One by 
one, without any beating of drums or 
newspaper ballyhoo, business or indus 
engineers, an artist or 


trial executives, 
two and even an occasional millionaire 


(Concluded on page 86) 





Two ships in the Racine fleet. 














Our Front Cover: Britain's Shadow Shading 
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Leonard Bridgman 


Biv man you see above is one of the 
leading international authorities on 
iviation. He not only knows world aero- 
nautics inside and out; Leonard Bridgman 
ilso is one of the outstanding aviation 
His paintings on the front and 


POPULAR 


irtists 
back covers of this issue of 
AVIATION are proof of that. 

Leonard Bridgman has been a_ noted 
aviation authority for many years. Born 
n London 41 years ago, he still makes that 
city his home. In answer to our query, 
Bridgman added to his biography: 

“My education followed normal lines, 
the general intention being that I should 
issimilate enough learning to qualify for 
a job in the Civil Service. Anything tend- 
ing to deviate me from a path to middle- 
ige security, such as certain artistic inclina 
tions—then mainly devoted to defacing my 
school books with life-like representations 
)f my guides and mentors—were studiously 
suppressed, or at any rate, discouraged 
Nevertheless, I had my first aeronautical 
drawing published in 1913 in an advertise- 
ment for the Grahame-White School of 
Flying. I also had my first passenger flight 
in a Maurice Farman biplane at this time 

“At the outbreak of the War I| was still 
at school. [In 1915 I joined the Honourable 
Artillery Company and after 2% 
the infantry I transferred to the Royal Air 
Force and ended the War in an anti 
submarine unit on the East Coast (of 
Great Britain) 

“From the R.A.F. | joined the staff of 
‘The Aeroplane’ (a British aviation weekly 


years in 


Ed.) as an artist and two years later 
began my association with ‘All the World's 
Aircraft’ (a voluminous annual aviation 
directory of the world; considered to be 
somewhat the Bible of aviation—Ed.). | 
spent 15 years with ‘The Aeroplane’, during 
which time my artistic activities gradually 
took second place to editorial work. My 
drawing work was mainly devoted to 
sketching the innards of aircraft to illus- 


trate technical descriptions of new aero- 
planes. 

“In 1934 I resigned from the assistant 
editorship of ‘The Aeroplane’ to gain a 
long-wished-for freedom to do my own 
things in my own way. That brings us to 
today, when I am still doing my own things 
in my own way and liking my independ- 
ence... . I am neither married nor have 
I ever fallen foul of the law. I once set 
foot in the States in 1928 but I only spent 
four days in New York, so that I have 
no excuse either to praise or criticise your 
police, your central-heating or your liquor.” 

Leonard Bridgman, then, is admirably 
well qualified to present that work of his 
appearing in this issue. Hence, his paint- 
ings of not only the British aircraft he 
chose, but of the “shadow shading” as 
well, is the most authentic material of its 
kind obtainable 

“Shadow shading” was adopted by the 
Royal Air Force in 1937 to replace the 
plain silver or aluminum dope finish which 
had been standard since shortly after the 
War. In the “peaceful past” such a highly 
reflective finish was tolerated for economy 
purposes. However, in the “more disturbed 
present”, as Bridgman puts it, silver-doped 
fabrics, polished metal cowls, unpainted 
metal skins or flashing metal propellers are 
far from being desirable. Instead, “shadow 
shading” was devised by British air offi- 
cials. Now, a ship so painted has its sides 
and upper surfaces covered with irregu- 
larly-shaped patches of dark green and 
dark brown. The undersides of bombers 
are finished in black; of fighters, in silver 
With the exception of manifolds or pipes 
and tires, every part of the aircraft has 
been treated by “shadow shading”. Pro- 
pellers are painted a dull black all over 
In addition, Royal Air Force ships with 
this camouflage scheme have their familiar 
red, white and blue identification rings set 
off by a circle of yellow. 

There are two schemes of “shadow 
shading”. Scheme A (for single-engined 
and twin-engined bombers) is shown on the 
Fairey Battle on the front and back covers 
Scheme B is a “mirror image” of Scheme 
A; it is the same design reversed as if see! 
in a mirror 

3ridgman has used the Fairey Battle 
Bristol Blenheim and Handley Page 
Harrow as the representative  single- 
engined bomber, twin-engined 
medium bomber and twin-engined heavy 
bomber respectively for POPULAR AVIATION’S 
covers. All three of these models are in 
standard production for the R.A.F 

The Battle is one of the world’s fastest 
single-engined light bombers with a re- 
ported speed (at 15,000 ft.) of 25/ 
m.p.h. Cruising at 200 m.p.h. at 16,000 ft. 
the Battle has a range of 1,000 miles. The 
Blenheim is a three-place all-metal mono- 
plane with a top speed (at 15,000 ft.) of 
279 m.p.h. At cruising speed (200), the 
Blenheim also has a 1,000-mile range. The 
Harrow is a four-place heavy bomber and, 
at a cruising speed of 163 m.p.h., has a 
range of 1,250 miles. 

END 
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The Blackburn company chose a particularly fitting 


name for their new warplane, for the mission of their 


TF g reAtT BRITAIN’S first monoplane dive bomber 
produced for Naval use aboard aircraft carriers is 
named after the rapacious jaeger or the gull-like skua. 


Skua is to perform the functions for which the skua is known: the har 


assing of weaker birds until the latter surrender or disgorge their prey 
The Blackburn Skua, being Britain's latest warplane, is a_ strict military 


secret. The engine is the new Bristol Perseus with sleeve valves 
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Building the Curtiss P-37 


by 
PAUL W. LINDBERG 
Model Editor and Model 





designer for POPULAR 
AVIATION 

OW to give you “rubber-pow 

ered’ fans a break. we feature 

this trim little fighter now being 
tested for the Army Air Corps. It is the 
last word in streamline designs and its 
performance will thrill you beyond 
words. 

Construction of Fuselage 

Main longerons of the body are con 

structed from ‘i square yalsa Chese 
are placed on the plan with a sheet of 
Wax paper between it to kee rime 
work from adhering to pl the 
cement has been applied the two 
sides have been built remove and place 


in an upright 
plan. The 
mented into position to form a rectangu 
lar shape. 


position 


cross members are now <¢ 


From ws inch sheet balsa, cut the 
formers 
their respective pD 
block is 


front of rectangular 





to outline shape and cement in 


now shape 





stringers may be applied. The ps 
of the 


though we advise you to 


stringers is clearly showr \] 
heck fron 


I 
to rear in applying these so that vou might 





Completely finished and ready for flight, this little 
Curtiss P-37 is a real duplicate of the full size ship. 


secure the proper alignment. Stiff paper 
is used to form the cockpit 
Construction of Wings 
Construct these upon a flat surface in 


very much the same manner as the fuse 
lage sides. Carefully cut all ribs to the 


proper shape from 7 inch balsa sheets. 


Notch these carefully and cement over 
main spat The leading and trailing 
edges are next cut and sanded to shape. 
Cement these carefully to the ribs. The 
wing panels may be built with or with- 


out the ailerons. We recommend mov- 





Using this assembly photo in combination 


with the drawings, simplifies the construction. 


able ailerons with aluminum hinges as 
they form an excellent means for con 
trolling the model. 
Construction of Elevator and Rudder 
constructed from 7; incl 
inch sheet balsa for the 
rhe elevator is construct- 
ed in two separate units and attached te 
either the fuselage indi- 
vidual struts on the under side of each 
for supports 
Construction of Landing Gear 

The landing gear struts with their it 
termediate parts are built up from a 
strong grade of balsa. A little patience 
is required here in order to secure the 
proper not 


These 
square and 7s 
rounded tips 


are 


side of with 


Do thes 
struts in position until wing panels have 
been covered. 
Covering the Model 
Do not attempt to cover the body 


shape cement 


with too large a piece of tissue as this 
will only cause a poorly covered model 
For long strips 
from stringer to stringer. This method 
requires a little more time but your et- 


best results, cover in 


forts will be well repaid in the end 
The wings are more easily covered 
Cover the top sides first and repeat this 
procedure for the bottom side. After all 


parts have been covered, apply a light 


coat of water over the entire surface 
which will cause the tissue to shrink. A 
small insect sprayer is an ideal method 
of applying the water. Pin elevator and 
wings upon a flat surface so as to pre- 
vent any warping. The clear dopes aré 


| 
now applied two to three coats are 
sufficient 

Finish coating is not simply for appear 
ance, for a full doping and a taut tight 
skin also is essential to high speed and 
efficiency. 

END 
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Alone Across America—Blind! 
(Continued from page 30) 





and dirigible pilot. With Captain A. W. 
Stevens he teamed up to attempt the first 
\rmy-National Geographic stratosphere 


project. He rode that great, bursted bag 
down to within 500 feet of the earth be- 
fore he took to his trusty parachute to 


save his neck 

In the meantime, he had learned to 
ly airplanes. I flew pursuit formation 
vith him during the year at the Air Corps 
factical School and found that he could 
stick in an acrobatic formation or a 
dog fight” with the best of them. Fur- 
thermore (and what really decided me), 
he had a true for the air game; 
adventure was his next door neighbor 
and best friend 

The safety pilot had another function 
to perform. He was to keep my cockpit 

ver under constant observation, so 
that he could certify at the end of the 
ourney that I had made the flight with- 
out outside vision. 

So it was that we climbed into two 
Boeing P-12s 30 minutes after we gradu- 
ated from the Tactical School and 
eaded for New York for the beginning 
of the transcontinental blind flight. On 
he way we practiced our system and 
perfected our signals and routine. 

point we had spent no little 
thought and discussion. We 


+ 


love 


D 


Un one 


time n 


agreed that we needed some positive 
signal for me to uncover promptly in 
ise the radio failed and some emer- 
gency arose demanding immediate at- 


Between Wilmington and Phila- 
Iphia on the way north I was flying 
hood when Bill's voice came 
“IT am going to fly close 
above you and jazz my engine to see if 
a can hear it above the roar of yours.” 
» was a spell of silence, then: “Did 
I that?” I had to admit that I 
ad heard nothing save the thunder of 
my own nine cylinders. In a few min- 





under the 


wer the radio 





ou hear 


ites he came in again, “Where am I 
now?’ 

You are in front of me close and 
your propeller wash is about to blow me 


ut of the sky,” I said, sketchily, as I 
uught to regain control of my crazily 
maneuvering plane. A pilot never mis- 
takes a good dose of propeller wash. He 
seemed pleased as pie. His voice came 
n filled with satisfaction, “That will be 
ur signal,” he said, “if 1 can’t raise you 
m the radio and I want you to uncover 
I shall dive down immediately 
n front of you, give you a strong whiff 
f my propeller wash. When you fall out 
of control you will know that it is time 
I admitted that I would. 
At noon June 3, we took off from 
Mitchel Field and headed for Washing- 
ton on the first leg of our blind flight. 
\t five minute intervals Bill’s voice came 
in over the radio to tell me that all was 
well. As we had agreed, if he did not 
all me at five minute intervals I was to 
give him a call; if unable to raise him on 
the radio, I was to rock my wings, which 
Was our positive signal for him to call 
me. If he did not then call, I was to 


at once, 


to uncover.” 


It would mean that our com- 
munication system, essential to safe 
blind flight, had broken down com- 
pletely. At the end of an hour and 50 
minutes of flying without incident, Bill 
called me and said, “You are now over 
3owie racetrack. Alter your course five 
degrees to the right and you will come in 
over Bolling Field.” 

On the next leg, from Washington to 
Spartansburg, S. C., we had our first un 
programmed event. We had just passed 
Richmond when my radio brought me an 
order, “Change your course 30 degrees 
to the right.” I knew we were on the 
beam and could not be that much off 
our course. That was more of a change 
than would be necessary to avoid an on- 
coming plane. It must mean bad weather 
ahead. Shortly another insistent mes- 
sage said: “Change your course 40 de- 
grees to the left.” It was not long until 
it got so dark inside that I had to turn 
on the light to see the instruments. Then 
mist began to sift into my little cubicle. 
We were in a squall. I knew that, too, 
by the way the plane bouncing 


uncover. 


was 





LIND-FLYING, now an essential 
training for transport pilots, has 
developed amazingly during the past 
three years. Its importance was first 
recognised in the United States where 
night flying on the airlines was a much 
more common practice than in Europe 
This story demonstrates the accuracy 
with which instrumental flying (another 
name for blind flying) can be conducted 
and indicates the high efficiency of the 
methods now in use, although they are 
primitive when compared to develop 
ments yet to come. 

Automatic pilots, radio controlled air- 
way tracks, automatic landing devices 
and similar equipment will eventually 
make scheduled airway operation the 
safest of any known system of trans- 
portation. 











around. Thereafter, for the next few 
minutes, messages came in thick and fast 
for me to change direction and to go 
lower. Finally, Kepner said, “Fly as 
straight as you can, I am coming in to 
fly right on your wing.” For a time the 
only messages which came said, “O.K.” 
Bill told me later that we had reached a 
point where he could see nothing due to 
the heavy storm, so he had pulled into 
tight formation and sat there, both of us 
flying blind. He could not watch his in- 
struments and see my plane at the same 
time, so he just kept the top wing of his 
plane lined up with mine. At one time he 
said, “Perhaps you had better uncover, 
Ira; we are down to a thousand feet and 
it looks very dark ahead, I have been 
guiding you around thunder storms, but 
now I can’t see any openings. We shall 
have to turn back or plow through.” I 
told him that I preferred to plow 
through. “O.K.,” he said. “I have just 
heard the Department of Commerce 
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weather broadcast, and it is all right 
about fifty miles further along.” It was 
very rough and we bounced around a lot. 
It was very hard to hold a course. 
Eventually we came through into clear 
skies again. We had not been afraid of 
colliding with other planes on the air- 
ways, because we were flying at the 
westward altitude. By Department of 
Commerce ruling, planes flying blind go- 
ing West cruise at odd numbered thou- 
sands of feet, one, three, five, etc., while 
planes flying East cruise at even num- 
bered thousands of feet. 

Our next untoward incident occurred 
on the leg between Ft. Worth and Mid 
land, Texas. Shortly after passing Ft. 
Worth, I began to get directions to go 
lower and then lower. Finally, he told 
me to pull up to 3,000 feet slowly and 
fly as straight as possible. I knew what 
that meant. He was blind again, and was 
going to fly formation on me until we 
came out on the other side. In about 
half an hour he said: “O.K., now, we are 
in the bright sunshine. I didn’t tell you 
before because I didn’t want to put any- 
thing else on your mind, but you pulled 
us through about 50 miles of clouds 
again. I was as blind as you were.” 

Over west of Deming, New Mexico, | 
had another uncomfortable spell. Bill 
had been telling me at half-hour inte 
vals where we were so that I could plot 
it on my map. At one time he said: “You 
are now five miles south of Rodeo,” | 
marked the position on my map and saw 
that directly in our path lay a peak con- 
siderably above our present altitude. If 
we continued on our present course we 
could not avoid it; in fact, it was very 
near at hand. To me, it meant either that 
Bill did not know our position or we 
must have more altitude to clear the 
peak. I did not want to disclose any 
lack of confidence in my director by ask 
ing questions, but I did sneak in another 
five hundred feet of altitude. In talking 
it over later, he said that I had mis 
understood his statement of our position 
He had said that we were five miles 
north of Rodeo, not south of it. 

As we came up out of Imperial Valley 
and neared San Gorgonio Pass, I told 
Bill that I wanted to go through the 
pass at about 6,000 feet. I knew that it 
was so narrow that in less than five min- 
utes I could hit either side. He said, “I 
am sorry, but we can't go through at 
that altitude on account of the low 
clouds, but I shall call you every minute 
so that you will know that everything is 
all right.” As we approached the pass it 
became very rough. My little plane was 
tossed from side to side like a terrier 
shakes a rat. But the reassuring voice 
came over the radio, “You are 500 feet 
above the ground now; we are just en 
tering the pass; hold your present 
course and we shall split it in the mid- 
dle.” Then again, “You are over Ban 
ning now,” and later, “We just passed 
Beaumont.” I knew that already, for the 
air had calmed down, it was cooler, and 
I could even smell the orange scent in 
the air. I knew where we were as well 
as he; we had broken through to the 
coastal plain; in less than an hour we 
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The Story of De Havilland 


(Continued from page 42) 





into the DH-81A 


closed cockpits, the lesign was s 1 
This ship was known as tl 
Voth. 

\ modified ersion f the 
Gypsy Moth next a ired, the DH-&2 
Tiger Moth. In mat respects t ) 
closely follows Voth design, but has swept 
back wings, a higher horsepower ¢ 
and generally “beefed-up” constru 
The Tiger Moth is still being produ 
numbers and has proven to be very popu 


lar either on floats, wheels or skis 
radio controlled OU me é s 


mercer see - ’ ‘ 
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BALDA, % 120, Meyer Trioplan F:3.5 

lens in Compur shutter. Good eond 

tion $25.00 
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F:3.5 lens, Focal Plane shutter I 
BOW .vccccc $43.50 


SOLIDA, coupled range finder, full ar 
half 120, F:4.5 Tessar lens in Compur 
shutter. Like new $39.50 
SUPER IKOMAT C, Zeiss Tessar F:4.5 
lens in Compur shutter, coupled rar 
finder. Like new ‘ $419.50 
BEIRA 35mm. Coupled range finder 
F:2.9 Cassar lens in Compur shutt 

(rood condition - $59.00 
GOLDI, 1% vest pocket, F:4.5 lens. Lil 

NOW wcccccccssseces $14.50 
ly, yest pocket KF 


in Compur shutter. Good co 0 
PILOT 6 Reflex, F:45 é 
OT COT 

GRAFLEX Model B, Revo 





3%4x44% Kodak 
Good condition 
RECOMAR, 9x12 em. F:4.5 lens in Com 
pur shutter. Coupled Kalart range find 
er. Excellent condition $61.50 
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Sold subject to 10 day trial. 
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this type, modified for target purposes by 
the British Air Ministry. 

A miniature transport next appeared, 
the DH-83 Fox Moth. This trim little job 
carries three passengers in a cabin between 
vides for the pilot in an 
open cockpit to the rear. A Gypsy Series 
120 h.p. is used, and floats, 
be fitted 


the wings, and pré 


[Il engine of 
skis or wheels may 
airliner next appeared, 


A twin-engined 
’ragon, This economical trans- 


the DH-84 / 
port, with its two 
first appeared in 1932 to meet the need for 
a small ship 
charter 


Gypsy Major engines, 


or unsubsidized airlines and 
Nearly a hundred of 
built before the de- 
discontinued in favor of the 
newer and faster Dragon-Rapide. 


nerators 
operator 
ese Dragons were 


sign Was 


The DH-85 Leopard Moth was a devel- 
opment of the Puss Moth and, although 
no longer in production, many are in use 
throughout the world 
than the Puss and 
with a 130 h.p. Gypsy 





It is slightly larger 
carries three people 
Vajor engine. 

One of the best known modern DH’s is 
the DH-86 “Express Air Liner”. This ship 
uses four of the 200 h.p. Gypsy Stir en- 
gines and has proved to be an excellent 
transport for longer runs. It is of all 
wooden construction and ships built to date 
number close t 100. A modified version 
DH-86B, and 


vertical fins for added sta- 


is now in production, the 
features triple 
bility and split wing flaps for slower land- 
ings. Imperial Airways and Qantas Em- 
pire Airways (in Australia) use these eco- 


nomical airliners on many of their routes. 


Although the Gypsy Moth is no longer 
a popular two place side 


Hornet Moth is 


successor. The 


being produced, 
by-side cabin biplane, the 
proving to be a worthy 
DH-87 Hornet Moth has many of the fea- 


older Moth f 


tures that made the famous, 
wings, easy 


1 
; 


among them folding control, 


onomical operation and the latest form 
f the Gypsy engine, in this instance the 
Gypsy Major Top speed is 124 
m.p.h. i 
ver 600 miles It has a rate of climb of 


Series ., 
and range with 45 gallons of gas is 
690 f.p.m. and reaches a service ceiling of 
14,300 feet. 


De Havilland next ventured into a new 


field, that of long distance racing, when 


developing the famed Comet DH-88 for 
the London-Melbourne air race. This all 


wood monoplane uses two special Gypsy 


yix racing engines and attains a top speed 
of well over 230 m.p.h. Three ships of the 
Comet class built. The 


these ships seems to indicate that wooden 


were success ol 


construction is not so far out of the air- 
craft picture as many have been led to be- 
lieve. 

The next production job is the DH-89 or 
Dragon likewise of 
wooden construction. Using two Gypsy Six 


Rapide, which is 
engines of 200 h.p. this trim tapered wing 
biplane carries a load of eight passengers, 
one pilot and express at slightly over 155 
miles per hour. Ships of this type are 
being made in the Canadian De Havilland 
company for skiis or pontoons at present. 

The DH-90 Dragonfly is a smaller ver- 
sion of the Dragon Rapide and uses two 
130 h.p. Gypsy Major engines. Five pas- 
sengers are carried and a top speed of 145 
m.p.h. is attained. Construction is of 
wood ; the fuselage being an oval mono- 
coque section and the wings being of wood 
with fabric covering. Like the DH-89, this 
job can also be used on skiis or floats. 


The two products of the DH 
company are the DH-91 Albatross and the 
DH-93 Don. Both feature usual 
wooden construction and the newly devel- 
oped Gypsy King V-12 engines. The Alba- 
tross mounts four of these 500-600 hp. 
units in extremely clean cowlings, while 
the Don, a Royal Air Force 
trainer, uses one of the air cooled, geared 
Gypsy Kings. The Albatross is intended 
for fast transoceanic and intercontinental 
flights with mail, 


latest 


ships 


advanced 


passengers and express 
and test flights to this country will likely 
be started early in 1938. It will be inter- 
esting to see how this modern wooden ship 
stands up 
all metal craft 


in comparison with our latest 


In addition to this vast “family” of air- 


planes the de Havilland Company also 
builds its own engines, ranging from the 
90 hp. Gypsy to the new 500-000 h.p. 
Gypsy King. It has also acquired rights to 
manufacture the Hamilton-Standard con 
trollable and constant-speed propellors in 
Britain and is at present supplying these 
screws to many manufacturers. 

There are today somewhat over 6,000 
de Havilland aircraft in use, and nearly as 
many de Havilland Gypsy engines. The 
de Havilland company maintains five asso 
ciated companies in the Dominions as well, 
and maintains a world-wide service or- 
ganization. What is the more remarkable 
is that Captain Geoffrey de Havilland, who 
in 1908 designed, built and flew his first 
airplane, has had an active hand at all 
times in every airplane turned out by his 
factory from the DH-1 to the DH-93. 


END 
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NOW..FOR ONLY 


‘B25 vow 


You Can Geta 


CUB 


and Leam ta 


FLY 


A REGULAR COURSE OF 
FLYING INSTRUCTION 


FREE! 












COUNT THE CUBS 
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Combine the thrill of speed-boating with the sport of flying by getting a new 
1938 Cub Seaplane—the lowest priced seaplane in the world! Although 
priced hundreds of dollars lower than any other seaplane, it comes complete 
with both genuine Edo Floats specially designed for it and regular wheel 
landing gear, which are quickly interchangeable. 


The new Cub Seaplane will land and take off from small or large river, 
canal or lake as well as ocean. It is completely metallized to protect fuselage 
and parts from salt water. By using a light wheel undercarriage, it may be 
easily beached. Its dependable, 4-cylinder motor provides power, perform- 
ance, safety and economy that cannot be equalled. Owners report gasoline 
consumption of less than three gallons per hour and little or no oil! 


Here is the easiest-to-fly, easiest-to-buy seaplane on the market. Be sure 
of early delivery by ordering your new 1938 Cub Seaplane NOW! 


FREE FLYING COURSE FREE! 


Every purchaser of a new Cub airplane is entitled 
to a free flying course including dual flight instruc- Send today for full details on the 
free flying course, free Cub folder 
tion by a Government licensed instructor. Get a 
and name of your Cub dealer 
new Cub for only $425 down and learn to fly your Paste coupon—or write your re- 
own plane without paying a cent for dual instruc- quest—on penny post card, if you 
tion. See the new Cub at your dealer's and ask for wish. Piper Aircraft Corporation, 
a free flight demonstration. 58 Aviation St., Lock Haven, Pa 


LOW PRICES 


CUB TRAINER 


$1270 F. A. F. Factory .. $ 425 DOWN 





PIPER AIRCRAFT CORPORATION 
| 58 Aviation St., Lock Haven, Pa., U.S.A. 


Please send me full details on the free flying course, free 
Cub folder and name of my Cub dealer. No obligation 


at Ay on $465 DOWN | 
A A E ADDRESS 
COS SEA PLAN ea 3 6 3 4 DOWN | CITY STATE 





THE WORLD'S FASTEST SELLING AIRPLANE 
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Billy Mitchell Warned Us! 


(Continued from page 12) 


Airy Chat 


(Continued from page 9) 
J 








SCarcely 
church 


badly under-powered. It could 
get altitude enough to fly over a 
steeple. But it was the 
idea. It represented an ardent desire for 
a large long range bomber. In tl 
days aeronautical engineering skill had 
not caught up with Mitchell’s 

Some of his best brain children were 
doomed to still birth or to fatal malady 
in infancy. 

Today every great air 
world is placing its reliance for air su 
premacy on the giant long range bomber 
It has been demonstrated in the current 
wars that the 
range. 


evidence of an 
1OS¢€ 


dreams 


power of the 


air power 


essence ofr [ 


In one of the warring nations today 
there were two airplane factories. One 
r 6+} 


range 


It is gone; 


of them was within the 
bombers of the attacking foe. 
no longer does it turn out planes to aid 
in the protection of its land and people 
The other factory was situated beyond 
the range of the attacking bombers 
Today it is working triple shifts, re 
turning observers tell us 

There you have the story in 
and gripping detail. The influence of 
warring nations will extend no 
into the land of the antagonist than their 
airplanes can fly, deliver bombs and re 
turn home again 

The Barling bomber, t 
trap, that animated bird cage, that stick 
and wire monstrosity—Mitchell’s Folly 

should be placed with loving hands in 
a museum; it should reside henceforth 
in our historical archives; it should mark 
the birth of an idea. Worthless then and 
worthless now as.a war weapon, it was 
nevertheless the earliest archaic model 
of the most powerful military weapon in 
the world today 


graphi 


furthe 


hat giant mouse 


een 
ia SF il 


“Will Enemy Bombers Darken Our Skies?” 


Harrison Forman 


When the Flying General tried to 
mount a one-pounder cannon in an army 
plane in 1922, it didn’t work; it was 
abandoned as a visionary project. Again, 
the state of the industry had not arrived 
at a point where a plane could be built 
which would properly support guns of 
that calibre. 

Today, cannon are appearing on the 
latest fighters of all the air powers. In 
the United States just last year appeared 
the Bell multi-seater fighter, carrying 
two such cannon, and boasting great and 
high ceiling. It was the exemplification 
of another Mitchell idea grown to man- 
hood. 

In the early twenties, as the fiery fly- 
ing general went up and down the land 
like a ragged prophet of old crying in 
the wilderness, butting his head ob- 
stinately against the stone wall of ignor- 
ance and reaction, we told him what 
would happen to him; we counselled him 
that he was years ahead of his time. He 
would not listen. He replied that suc- 
ceeding years would be his justification. 
[It appears that he was right at least in 
part. The late have demonstrated 
by practical planes that his dreams of 
not fevered haluci- 


"30s 
the early ‘20s were 
nations 

It is a tragedy, the saddest of many 
tragedies which dogged his colorful ca- 
that he did not live to see the ful- 
his prophecy. 


reer 


fillment of 


1UTHOR’S NOTE. The opinions and 

prophecies contained in this article are en 

tircly my own and are not reflections of 

the opinions of the U. S. Army or Navy 

ficials. JAMES FE. FECHET. 
END 





FAMOUS PHOTOGRAPHER 
AUTHOR AND EXPLORER 


GIVES YOU HIS VIVID, AUTHORITATIVE CONVICTIONS 


While the jittery nations of Europe are in a headlong armament race in 


preparation for the "next World War" 


. should we bewail our defenseless- 


ness? Should we visualize enemy bombers spreading horrible death and 


destruction over our land? Should we worry... 


wonder ... be alarmed? 


Just what is the extent of our national security? 


For the answers to these vitally important questions—plus dozens of other 


new, exciting feature articles 


DON’T FAIL TO SECURE YOUR COPY 


JUNE Popular Aviation 


ON SALE 





MAY 10th | 


temptation to remark that the South 
Atlantic was flown before the Lindbergh 
era by men just as brave but not so as- 
sertive. 
> + * 
UR old and good friend, Joe James, 
former Gates Circus pilot, kindly 
sent us a note in which he remarks that 
he is now in the employ of the United 
Fruit Company, flying a dusting plane in 
Central America with which he is dust- 
ing banana trees. Unfortunately, we have 
mislaid this letter and if this paragraph 
meets Joe’s eye, we wish that he will get 
in touch with us immediately 
. 2s 


EG YOUR PARDON. On page 50, 

of the April issue, there is a numeri- 
cal error so great that it should be self- 
evident. To head off a flock of corre- 
spondence on the subject, we will say 
that the numeral 7,000 should be 700, and 
the numeral 10,000 is properly 1,000 
Such errors will happen in the best regu- 
lated families. 

* + + 

HERE is a lot of popular agitation 

in the newspapers on the subject of 
Diesel engines for airplanes and the pub- 
lic is being told only half (or less) of the 
whole story. 

The learned daily press quotes page 
after page on the safety and efficiency of 
the Diesel engine and, as the final proof, 
states that the Diesel is in extensive use 
on the German airlines. When a daily 
newspaper wishes to put emphasis upon 
any scientific or engineering feat in sup- 
port of an argument, Germany is always 
chosen as the final authority. 

But all is not gold that glitters, as the 
airlines of this country have discovered 
after trying out the so-called Diesel prin- 
ciple. They found, first of all, that no 
Diesel engine is as reliable as a gasoline 
engine and the reliability factor is para- 
Second, the use of fuel oil is no 
fire, and this was 
occasions 


mount. 
guarantee 
demonstrated on 


against a 
several 
* * * 


MAZING STORIES, a unique maga- 
zine with a field and style all its 
own, has very recently become a member 
of the Ziff-Davis Publishing Company 

In short, it deals with scientific facts re- 
lated in entertaining form so that the 
dryest dust of science becomes an enter- 
taining story. We strongly recommend 
this magazine to eur readers who, we are 
sure, will appreciate the ingenuity of the 
compilation. 


* * ” 
E wish, humbly, to point out an 
omission in the April issue of 
POPULAR AVIATION We unfortunately 


failed to credit TWA with the photo- 


graphs used in the article “Mock-Up” 
Once more we beg your pardon. 
* om * 


ND, again, we reach the end of the 
column for this month. Meet you 
next month in the same place. J. B.R. 
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The performance of the Vought SB2U-1 has been so 








satisfactory that a repeat order for 58 additional air- 
planes, officially designated as the SB2U-2, was re- 
cently awarded by the United States Navy... Again 
Chance Vought demonstrates the thoroughness 
of ils twenty-one year experience in producing 


oulstanding aireraft for service with the’ fleet. 


CHANCE VOUGHT AIRCRAFT 


EAST HARTFORD ¢ CONNECTICUT 


UNE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Frankly, it’s puzzled us quite a bit the way everybody and his uncle has taken to the 
little brain-teasers we've been slipping into the Perch recently. One of these fine days 
we're going to pull a ‘‘fast one,’’ and publish the Grand-Daddy of all Puzzledom. So 
simple that your best friend wouldn’t tell you—yet it’s never been solved! Till then, 


yrs. very truly, 


MAJOR AL WILLIAMS, alias ““Tattered Wing-Tips,"’ Mgr., Gulf 


Aviation Dept., Gulf Aviation Products, Gulf Bldg., Pittsburgh, Pa 





ANYWAY, IT KILLS THE BIRD 
Dear Major William In 


question of what happens when a bird 


answer to the 


flies into the propeller of a plane. It will 
kill the bird uuse the propeller to 
go to bits and will loubt tear the 


engine from its mounting 
Vincent Lynch, Niles, Ohio 
Dear Sir: In 


when prop meets bird. I saw such a nci 


yuestionin r what happens 


dent at Flovd Bennett when a Daily News 
Plane met up with a pigeon 


The result was that the bird was cut 
in two, as though with a butcher-knife 
The bird lost very little blood ind o1 
Inspecting the prop, I suld not find a 
speck of blood, feathers or sign of impact 
There were three eve 


witnesses 


—WN. R. Giancarlo, Sixth Battalion, U.S.N.R 


mA OUCH! A 


. 
<F oS 
5 





Dear T. W-T 
Mv father is a transport 


promised to teach me to fly 


Iam a twelve-vear-old gir] 


pilot and he has 


In the December issue I read about the 
flver who passed the balloon and then 
went back for another look. It asked for 
Please send me the answer 


hac 


wind velocity 
Besides | wonder what business he | 
flying without instruments 


—Frances Sherman 


PROPOSAL 





We propose Gulfpride Oil for use in the 
finest planes, for this very simple reason 


Gulfpride Oil is refined by Gulf’s fa 


mous Alchlor Process. This process takes 
, ‘ 


100 percent Pennsy lvania oil, already re 
fined by ordinary methods, and proceeds 
to vank out as much as 20% more sticky 
sludge and waste. Result—Gulfpride— 


“The World's k inest! 
AS OTHERS SEE OUR PUZZLERS 


“Professor, that ‘ricket A. G. 
Becker, Pres., Pittsburg Inst. of Aeronautics 


wasn t 





iuthentic photo of rattler scor- 


ing ‘‘bulls-eye’’ (see Whopper) 


‘H.O.T.F.M.A. 
Minded Aviators 
‘As crazy as a bed-bug, as nutty as a fruit- 
cake Sam Stites “No soap’’—Harry 
Watson I agree with you”’ — Walter Hoff- 
man...‘‘Idon'tthinkyou'dpullonelikethat”’ 
John Bell, South Carolina... “I knew there 
Jesse F. Bell, W. Va. ‘Vac- 
cinated with a phoney-graft needle’’—Cecil 
Knight You're Nerts”’ Hen Shepler 
“Who turned off the wind?”’ — Clif Durling. 


Home of the Feeble- 
‘Speed’ Ericson, Jr... . 





was a catch” 


‘Friends are scratching bald heads’’—Ralph 
Walker Screwy GeorgeSouth...‘*Don’t 
weaken Jerry Hoffer “You got me figur- 
ing John Potts ‘So fooey on your 100 
m.p.h. stuff which only confuses a guy"’ —Rev 


C.E. Frazier...‘‘Plenty vague’’—R.Westmore 
land ‘Racking my brain for two seconds” 

C. Meshberger ‘Why should a man in his 
right mind ‘ Andy Rose ‘It was three 
pilots who left Bradford, Pa. for Philadelphia, 
and landed in N. Y Rosemary Brewster 
Helen McBride, Lee Jenkins “Why don't 
somebody tell me these things’’—E. MeDiv 
itt...“‘They pep you up just like that Good Gulf 
Gas."’Charles Kurleman.( That's right,Charlie! 


THIS MONTH’S WHOPPER 


Dear Al: Any fledgling who doesn't get 
the Bughouse Navigation Problemsshould 
be recommended for loss of his naviga 
tor'’s license at once 

P.S.—You know, we had to quit using 
Gulf Aviation Gasoline set out in bowls 
to kill grass-hoppers out here, because all 
the rattlesnakes started to score bull-ey es, 
striking from twenty to thirty feet 

You see, after drinking it, they thought 
they were rockets, and would just 
straighten out toward an enemy and let 
the good old Gulf Aviation Gas power 
surge just b/ast them on their way! 


—Capt. J. C. Adams, Fort Lincoln, N. D. 





APOLOGIES! 
We said that the 


way a plane could get back 





“only” 


4a 


+ 


0 its starting point (Feb 
Problem) was bv starting 
at the south pole. Our face is reddened by 
Messrs. F. Windsor, J]. Rodenhausen, R 


Creain, P. Svkora and W. Rovecraft, to 
wit: The plane mav start 115.915 miles 
from the north pole. too. Thanks! 


It may also start from an aircraft car- 


rier—K. L. Beck, W. Doymon, R. Ross, 
R. B.,H. B., and L. J. ‘It’s the curvature 
of the earth E. Nelson The earth 


east’ —A. Niewenhoff 


Also from on top of a coupe...Oh, well 


rotated west t 
Irv this! Three planes start off at the 


same time, two of them tn pursuit of the 


third, and both 100 miles behind it. One 
of the pursuing planes has exactly the 
same speed is its quarry, so never closes 
in. The other 


it— Bingo 


however, catches up with 
shoots it down, and returns 
to join its mate. Thev meet at exactly 
over the spot their quarry started. How 
far did the unfortunate plane travel betore 
being brought down?—(Idea thanx to 


Blake Henderson)—Drop T.W-T. a line 


for the answer 





Gulf Oil Corporation and Gulf 
Refining Company... makers of 


GULF 
AVIATION 
PRODUCTS 














Across America—Blind! 


(Continued from page 69) 











e over t Pacific and at jour- 
back ver the episode, one 
tands out for me All of us have 
said that the other senses of the 
ome mort ute to make up for 


sight. I never realized how 

is nor how quickly those other 
uild up to take the place of 
eyes. Many times had I 

he continent on that route; | 
foot of it well, but 
things on this blind flight over 
had overlooked before. 
e which began to assert 
ll. As we approached the 

ppi I knew it long before Bill 
I could smell the mud and 


the bottomlands. Then, just 
ving El Paso, Bill said, “You 
v over the west end of the city, 
ng around Mt. Franklin.” I 
too. I could smell the copper 
which always throws up a green 
ke into the hot dry atmos- 
\ e came up through Gorgonio 
ew en the Pacific breezes 
seep into the cockpit, there was 
istakable odor and the change in 
uture 


iring, also, became more alert. 
tell by the minute inflections in 
s voice when he was concerned, 
ed. I could tell when he began 


red from the arduous grind of 


veen no little satisfaction to me 
plete the first transcontinental 
ht. It has been said in some 

d quarters that Army pilots do 

id. Many people do not know 
s a part of our basic training; 
have to do some of it every 
\s a matter of fact, the Army 
ps has plaved a leading role in 
; Army pilot, Major 
Doolittle. made the first blind 
Major Albert F. Hegenberger 
1 bl landing without a 
it, flying as the only person in 
rps’ Material Divi- 
Wright Field, the best experi- 
nit on things airwise in the 
is been the agent for developing 
iajority of those invaluable in- 


nts which make blind flight possi- 


than 200 Army planes were 
with turn-and-bank indicators, 
blind flying instrument, before 
| on other planes. 
_ that there must be 





s to me, to 
surance for airline passengers 
its pull up into the clouds 
ut lanks out below, to know 
be done with safety hour after 


is been done entirely 


t tigue and nausea and 
ind moments of suspense on 
America blind are 





d for by the memories of an 
ent—another one for 
Flying Corps. 


ND 


Suicide Crew 
(Continued from page 24) 











latter crait they are among the most 
skillful in the world. 

Directors have learned that the two 
Franks, Clarke and Tomick, are an un- 
beatable combination when. stunting 
scenes are found in the script. Clarke 
does the stunting and Tomick pilots the 
camera ship following his twisting aero- 
batics. 

And many a cameraman, after one of 
these rides, has returned to earth—e-r-r, 
having given up his most recent meal, 
shall we say? 

Like ball-players, these men have their 
“off-season” pursuits. Dick Grace, for 
instance, has gained no little fame as an 
author. Robinson, Phillips and White 
are also in demand as writers on oc- 
casion, as well as serving frequently as 
test pilots. 

Bragunier has several aviation inven- 
tions to his credit; Batt and Mantz have 
made careers for themselves as business 
men, Batt holding the Southern Califor- 
nia distributorship for Beechcrafts and 
Mantz operating one of the largest flying 
schools and charter services in the coun- 
try. 

Rankin holds all the exhibition flying 
titles for which he has ever competed. 
Tomick is much sought after as a test 
pilot and is considered one of the best 
men on the Pacific Coast for special fly- 
ing jobs. 

Invariably the question arises: Why 
do these ten superlative airmen stick to 
such a hazardous occupation? Certainly 
it can’t be the pay—many former mem 
bers of their company make more money 
in other fields. Can it be the exciting life 
before the cameras, the glamorous con- 
tacts, the salty tang of adventure that 
holds them? 





A Location on Roosevelt Field—the 
World's largest and busiest Civil Airport—a veri- 
table City of Aviation— 


WHERE 250 planes are permanently 


hangared and serviced; 
WHERE there are 40 buildings devoted 


exclusively to the aircraft business; 


WHERE 45 operators and their employees 
do os pe from a minor repair to a complete 
overhaul; 


WHERE aviation activity goes on 24 hours 
a day every day in the year; 


WHERE every type of plane from every- 
where comes for inspection and service. Eastern 
Divisional Headquarters are maintained here by 
the Bureau of Air Commerce for the licensing of 
planes, pilots and mechanics; 


WHERE aay classes only are taught. This 


eliminates the confusion that comes from day and 
night classes using the same equipment; 


75 


Regardless of varying answers they 
might give to these questions, there is 
another outstanding characteristic of 
their company; the fine 
among them. They are all friends in the 
deepest meaning of the word. They have 
had hundreds of hours in the air together 
and have held hundreds of meetings to 
discuss flying problems and new “stunts 


fellowship 


—and the knowledge of one belongs to 
all. 

Arising from this close fellowship is 
the one major factor that has given them 
lordly confidence in themselves—when 
they take to the air for a difficult or dan- 
gerous scene, each pilot does so with 
complete trust and the certain knowledge 
that every other member of the group 
will fly strictly according to plan with 
split-second timing and 
skill. Further, when an emergency arises, 


consummate 


each pilot knows how the others will re- 
act—a comforting knowledge when his 
life hangs in the balance. 

The Associated Motion Picture Pilots 
as an organization has existed since 
1932, though several of its members have 
been risking their necks since the days of 
the Pearl White serials. Clarke, a mere 
stripling who hadn't yet learned to fly, 
was wing walking and doing plane 
changes in those days of the cinema's 
infancy. 

After making “Hell's Angels,” how- 
ever, the pilots looked back at flying as- 
signments that brought four deaths in 
their ranks—deaths caused, they say, be 
cause they were forced to fly unsafe 
equipment under impossible conditions 
for directors demanding risks too great. 

They saw pilots—competent and in- 
competent—played against each other in 
their need for work and men asked to 
gamble their lives for ridiculously small 
pay ...and they rebelled. 

By forming a tight, well-disciplined or- 
ganization they first saw to it that tyro 


WHERE advanced students, under an In- 
structor’s supervision, overhaul, repair and re- 
build licensed planes of every type and put to 
practical use—on planes that must keep flying— 
the knowledge they have acquired; 
WHERE there is a complete Faculty u 


passed in aviation knowledge and experience 


WHERE each Instructor'is a specialist in 


the subject he teaches; 


WHERE san Advisory Board—composed of 
Leaders in the aviation industry and other fields 
—cooperate with the Faculty to the end that stu- 
dents are taught to do the same work they will be 
required to do later; 


WHERE the methods applied mean that 


Roosevelt Students are properly trained and are 
acceptable—upon graduation—for employment 
by the industry. 


WRITE TODAY 
ADDRESS DEP’T P. A. 


ROOSEVELT AVIATION SCHOOL 


AT ROOSEVELT FILLD 


MINEOLA. LONG 


ISLAND. 


NEW YORK 
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pilots were barred from the dangerous 
then enforced a that 


approve and sup- 


demand 


work and 
the airmen themselves 

















ervise all dangerou enes. They es- 
tablished a set of pay rates covering all 
types of flying and other services and 
soon found themselves accepting the re 
sponsibility for the realism and authen- 
ticity of aviation scenes in motion pic- 
tures, 

Collectively they studied not fl 
ing but camera angles, scene value nd 
production problen They have b é 
familiar with the industry's proble in 
making motion pictures as well 
own problems as pilots 

So ably have they functic 1 that 
today their association is a virtual 
monopoly on movie fl the ujor 
studios of Hollywood and full responsi 
bility for all aviation sequences. Studio 
executives rely upon them or fl 
piloting camera planes, technical advice 
on a thousand and one subjects ited 
to aviation and even, at times, the actual 
direction of aerial equences 

The Associated Motion Picture Pilots 
as a result hold the respect, trust and 
good will of the entire motion picture 
industry. In turn they give the industry 
the realism, sincerity and authent 
that assured the success of 
dramas as “Wings,” “Dawn Patt 
“War Correspondent,” “Sky Bride,” “Air 
Mail,” Devil Dogs of the Air, S ig 
“Honeymoon Pilot,” “China Clipper 
“Lost Horizon.” “Flight from GI 
and current pictures such as “Test Pilot 
and “Men with Win 

The pilots, after e P or 
ganization, combatted f ex 
cessive risks by simply ) accept 
them, standing firm as a group. Today 
they alone determine whether 1 t 
1s possible of pertormance Chey rarely 
fail to deliver. When they have refused 
a stunt, more often than not thev have 
worked out an alternative that gave re 
dramatic value than the original n¢ 
could have. 

The members took the same stand 


regarding the equipment they would fiy. 
Where once a studio rounded up ancient 
planes and ordered the 
creaking ruins, today the pilots the 
selves furnish the equ 


be used, it is alw 





ipment If n 


old plane is to 
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rebuilt. Very few chances are taken here. 

Another evil they uprooted was the 
re-issue of “stunt footage’ to “stock 
hot” rental libraries serving the studios. 

During the filming of “Hell's Angels,” 
for instance, thousands of feet of the 
aerial “dog-fight” 


studendous above the 


clouds 


irom a 
Only a fraction of it 
used in the finished film. The rest 
ailable to “stock shot” 


were “shot” score of 


camera planes 
was 
vas made av 
libraries 


Perhaps the term “stock shot” is con- 


fusing Every studio and several in- 
dependent concerns has stored away 
pictures of tar away or unusual scenes. 


The Shanghai waterfront—the pyramids 
in Egypt—a World War barrage—the 
opening of Parliament in London—the 
dance of natives in the African jungle 
and similar scenes. 

Carefully preserved from news reels, 
travel films or costly location trips for 
other screen dramas, the stock shots are 


filed away for use again should the need 


arise Studio stock shot libraries are 
usually carefully guarded; others make 
their negatives available to all comers 
for a price 

The “Hell's Angels” footage landed 


in libraries of the latter type—with the 
result that the movie pilots risked their 
their efforts 


, , , ; 
lives for one film and saw 


in dozens of later releases 

Jerry Phillips, secretary of the Asso- 
ciated Motion Picture Pilots since the 
group's organization, combed  Holly- 





wood's statistical bureaus to estimate the 
thousands of dollars lost to the pilots in 





this fashion. 
Che 


easily 


astounding—and 
producers 


figures proved 
convinced the major 
issues of aerial scenes were 
earned at 


that such re- 


cutting into income 
risk. 


I have mentioned the care- 


unfairly 
tremendous 

Previously 
ful planning that has become the most 
important part of the work of the Asso- 
Motion Picture Pilots. Here are 
some of the details this planning in- 


ciated 


volves: 

Constant checking and 
with studio departments on 
airports to see that they reproduce faith- 


re-checking 
“location” 


fully the appearance—down to the last 
detail—of the place it is to represent 
This involves lengthy conferences with 
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set builders, property department heads 
research experts who dig into scores of 
files to bring out pictures showing, per. 
haps, the actual airport in South Americ, 
or Europe where the scenes are laid 
and with costume experts for authenti 
ground crew coveralls and 
other attire. 

A search for airplanes. 
is t World War 
war-time planes are sought or mi 
planes rebuilt to look like the old timers 


1 


scores oO! old 


uniforms, 


If the Picture 
ictua 


dert 


show scenes 


In Hollywood there are { 
planes still in flying condition, carefully 
preserved for studio use. 

These steps, and they are infinitely 
more involved than can be shown in this 
hasty recapitulation, are preliminaries 
The later preparations involve notifica- 
tion of association members next in line 
for work to meet, discuss their flying 
assignments and familiarize themselves 
with their airplanes. 

The Associated Motion Picture Pilots 
know the danger of their work. They 
realize that the increase with 
the number of air scenes in a film so they 


dangers 


prepare for every move, every stunt with 
a care that amazes the lay observer— 
but often means the difference betweer 
“thrill” and a_ foolhardy, 
dangerous and possibly fatal gyration of 
little camera value. 

Planning every move means that there 
must be long sessions of diagramming 
maneuvers on a_ blackboard then 
working them out with ten cent store 
model airplanes so each pilot may visual- 
ize the position of his plane with relation 
to the others and to the earth. 

The last, final preparation before tak- 
ing to the air for the cameras, especially 
for a scene in which several planes are 
to be in the air at once, is the rehearsal 
—actual performance, over and over, of 
the maneuver so that every turn may 
be accurately timed to the split second. 

Then, when the camera planes are in 
the air, high cloud banks furnish back- 
grounds and the suicide crew takes off— 


a successful 


and 


they merely carry out a carefully con- 
sidered, well-nigh faultless flight plan 
with the technical director as flight 
leader. 
3ut when you see it—hang onto your 
seat, it'll make you dizzy! 
END 


AVIATION TRAINING 


at STEWART TECH 


The following courses are offered 1 
3. Aircraft and Diesel Engines t 
Design (Applied Engineering) 


Aircraft Mechanics 
Aircraft 
Stewart Tech Graduates are eligible to make applica 


Sheet Meta! 
Drafting and 


Aircraft 


Radio. 5. Aeronautical 


tion and take the test for Government Licenses 


Stewart Tech 
New York City 


training is backed by 28 


places of educational interest—a liberal education in itself 
Descriptive catalog free 


arranged on a weekly or monthly basis 


years’ experience. Get 
where you can use your spare time to great advantage at hundreds of 


your training in 


Tuition payments may be 
Call or write the 


AVIATION DIVISION 


STEWART TECHNICAL SCHOOL 
Dept. 125 Stewart Tech Building, 253-5-7 West 64th St., N. Y. C. 
Approved by Bureau of Air Commerce as an 
AIRPLANE AND ENGINE MECHANIC'S SCHOOL 
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HOME OF THE DAWN PATROL 


NEW HANGAR 


Adds 40,000 square feet— 


giving Spartan two of the finest, most modern fireproof hangars 


SPARTAN AGAIN _ New FLYING EQUIPMENT...ss 


personnel, to maintain Spartan training standards. 


With the largest enrollment in the history of the school—with 
n creases students recently enrolled from Portugal, China, Puerto Rico, 


Costa Rica, Philippines, Cuba, Venezuela, Colombia, Peru and 


¥ A C | L| T | FE S Mexico—and with the demand for trained personnel the greatest 
in Aviation history— 
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Spartan has added over 40,000 square feet of addi- 
tional floor space to be devoted to advanced class 


T rooms, Radio, Sheet Metal, Advanced Engine Shops 
» PA ® A N and School Stock Rooms, enlarged Machine Shops, 
Assembly Plant and Parachute Rooms. In addition to 

SCHOOL OF AERONAUTICS complete housing of Primary Class Rooms, Spartan 
maintains its own Restaurant, two Dormitories and 

the school's own 240 acre practice field. These are 


the facilities that assure you a future in Aviation 


through the TRAINING Spartan Courses afford. 





DISTRIBUTORS Eastern Ok- Write for information now. 
lahoma for the TAYLOR- 
CRAFT Airplane. APPROVED Address DEPT. PA4, P. OX 2649 


O. B 
EPAIR STATION NO. 50 TULSA, OKLAHOMA 


SPARTAN COURSES OFFER—The Fastest and Most Economical Method of Entering the Industry 
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BIG MONEY 


ASSEMBLING NEW 


BOAT 


InaFew Days 
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BUY BABY CYCLONE 
ALG Worlds 


. 
TSE SATISFIED WITH LESS 





Win Meeta- BE A CHAMPION 


The strongest competition in the world has definitely estab- 
lished the Baby Cyclone as undisputed World's Champion. 
In 1937 it won the championship of the United States. 
France, Germany and England. 


A BETTER ENGINE FOR LESS MONEY 
WE SAVE YOU MONEY: The very finest mate 
precision skilled workmanship and rigid test 
required in its manufacture make the Baby C 
expensive to build. To add usual dealer's dis 
of manufacture would cause this engine to sell for $25.00. 
Instead Aircraft Industries now sells only direct from fac 
tory to user thus passing the dealer's discount on to you 
as a big saving. You thus can buy the best and most 
expensive engine at the cheapest price. It has 
it can win for others and it can win for you. W 
a Champion! Order your Baby Cyclone today 
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1e very 
to cost 









THROTTLE RUN 
INSURE PERFECTION 


EVERY ENGINE BLOCK 15S BLOCK TESTED AND GIVEN FULL 
BY THE FACTORY EXPERTS BEFORE SHIPMENT TO 
“CYCLONE SERVICE’ —Your engine positively 
will be shipped some doy order is received 


PRICE IN ALL FOREIGN COUNTRIES EXCEPT CANADA $25.00 
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BABY CYCLONE 
ENGINE MODEL 
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Home on Sealskin 


Continued from page 27) 














ist be und Canvas was obtained 
from the Hudson’s Bay post at Eskimo 
Point and the work went on During 
the night the tide came in and the 
floats filled with water. The patches 

sened d proved be useless 

Buchanan's gang wasn't discouraged. 

ev'd bee through too iny tough 
northern jobs t et a littl ‘ties like 
that rr then hey dug their 
trenches again and went to work as soon 
as tl ticle vent out. For three days 
they worked and at last the job was 
finished as well as could be expected. 
Chen another discovery was made. They 
\\ ild ha to dig trenches through the 
rocky foreshore in order to get their 
ship into the water. 

Even as they started to dig, the tide 
came in The big ship floated, then 
bobbed up | down, but there was not 
enough water to carry it out into the 
bay. When the tide went out again, the 
ship came down on sharp rocks which 
cut the canvas patching again. Once 
more the indomitable crew went to work. 

Chis time the covered the holes again 
with canvas Chey got their ship into 
deep water. Buchanan went aboard and 
started the engine \fter waiting a time 
for it to wa he headed out into the 
bay for the take-off 

But there was to be no take-off Phe 
canvas could not stand the water pres- 
sure and it bellied out like a balloon 
behind the floats. Buchanan felt his 
ship grow logg He kept his gun wide 
open and headed for the beach. Only 
the great lifting power of her giant 
wings kept the Junkers afloat until she 
was beached 

By now it was fairly well admitted 
that canvas as a patching material left 
much to be desired. Nine heartbreak 
ing days had been spent in pate hing the 
floats and they were now as bad as 
ever—and tl weather was getting 
bitterly cold. Something must be done 
at once Che ship and crew were 850 
miles nortl f the home port 

Someone egested using sealskin, the 
ime material used by Eskimos in mak- 
ing their t t ttle kayaks (hunting 
oats I inan was willing to try 
anythit He decided to leave the hole 
made b the b ulder open and concen 
trate on getting the others tight 

The tou waterpro f skit of seals 
was pre ed into service. It was stretched 
ver the holes and fastened in place by 
thong then the hole was covered with 
pitch. Bracing boards was piaced behind 

| ch inside the float At high 

ian taxied out into the Bay 
s gun wide open. It was 
hip wallowed along, her 





\ high 


with water 


and when all hands 
d agreed she could not get 
ie air. It was timated 
1s of water were carried 


When she 


damaged floats 
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Le Pas 


stopped at Manitoba, for fuel 
it was necessary to have fire pumps at 
the dock to keep her floats dry until she 
was ready to leave. 

She did get away, however, and fe. 
turned to Winnipeg, where she was 
drawn up on the ramp. Her floats wer 
removed and it was shown that wher 
sealskin had been used, the compart 
ments were fairly watertight Chus was 


a valuable airplane 


and the 


saved by | 
materials indomitable will of its 


hardy crew 


Instances like this are typical of nort! 
ern flying Ripley would have a fin 
time in the north country 

Another Junkers aircraft, B has 





also had share of tough breaks. Sh 


made a sweet landing far up in the Car 


boo then hit a fence that was ~ b 
snow Makeshift repairs broug her 


home 


Yes, 


to have 


you have ingenuity if yo 
want to fly in the north country ar 
you have to have it all for $130 per 
month and three cents per mile. If yo 
like this and can stomach 60-below 
weather during the winter and_ ter 
million black flies to the square yar 


during the short summer then go nort! 





young man, go north 
END 
Mailman Overboard 


(Continued from page 26) 








geheral 
stated that his 


tore, a Mr. Thompson, whi 
hbor had heard the 
plane crash but could only 
general direction. 

I rode with Mr. 
and after 
house 


ney 


guess at its 


Thompson to his farm 


leaving the parachute in his 


we canvassed the neighbors for 
any information 
After searching 
out results I 


guard over 


concerning the plane 


for hour with 
to 


Was |! 


over an 


left instructions place a 
the mail in case it und 


before 


I returned and went to Chicago 
tor another ship. 

On arriving over Covell the next morn- 
ing I found the wreck with a small crowd 
gathered around it less than 500 ft. back 
of the house wl ere I had left the para- 
chute Che nose and wheels had struck 
the ground at about the same time and 
after sliding along for about 75 ft. it 


beside a hedge 
off and was 
wall on the 


1undred 


had piled up in a pasture 
One wheel had come 
the 


1 


rence, 


standing inflated against 


ard 
yards 


twi 


inside of a hog house a 


farther It had gone through 


on 





fences and the wall of the house The 
wings were badly splintered but the 
tubular fuselage, vena: badly bent in 
places, held its general form even in the 
mailpit Phe bare oa from the flare 
was hanging on the tailskid. 

T here were three sacks ot mail n the 
plane. One, a full bag, from St. Lous 


had been split open and some of the mail 


oil soaked but legible. The other tw 
were only partially full and were un- 
damaged 

I delivered the mail to 


Maywood 
1 
| 
I 


by 
plane to be di S 1ips 
out. 


spatched on the next 


END 
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B" AKING air records has been 
almost a daily occurrence 
since two American brothers in 
1903 set the first record of all by 
actually flying 120 feet in 12 
seconds. 

Their 12-horsepower engine 
wouldn’t even turn over the 
“prop” on a big airliner of today. 
Yet in that tiny motor was the 


secret of the first successful pow- 


ered flight, and the secret of 


POPULAR AVIATION 





similar records since — gasoline! 

Gasoline gave aviation its first 
practical power-weight ratio—a 
ratio that lifted a heavier-than- 
air craft off the ground and sus- 
tained it in flight. 

In the 35 years since Kitty 
Hawk, hundreds of air records 
for speed, endurance, altitude 
and distance have been made 
and broken. Every new record has 
faithfully reflected the continu 





ous advance in fuels and engines. 
The end is not yet. Today, ad 
vancement in aviation still de 
pends on the inseparably linked 
fuel and engine. To make the next 
35 years as significant as the past 
35, Ethyl engineers are cooperat 
ing with aviation engineers in a 
continuous program for the im 
provement of fuels and engines. 
Ethyl Gasoline Corporation, 
Chrysler Bldg., New York, N. a 
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A-18 


Fastest 


ATTACK PLANES 
the 


U.S. ARMY 








The Curtiss A-18 all-metal, twin- 
engined monoplane, with retract- 
able landing gear, is the fastest 
Attack airplane of the United 


State Army Air Corps. 


Equipped with Curtiss Constant 
Speed "Feathering” propellers 
and powered by 1000 H.P. Wright 
Cyclone engines, the A-18 is de- 
signed primarily for use in low 
altitude attack fighting or light 


bombardment. 


Planes of this type have recent- 
ly been delivered to the U. S. 
Army Air Corps and are now ren- 
dering important service duty 
under the United States Govern- 
ment's program of building up an 
adequate Air Force for National 
Defense. 


“The Pioneers of Aviation’ 


TISS - WRIGHT CORPORATION 
CURTISS AEROPLANE DIVISION 


BUFFALO 


NEW YORK 
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Trans-Atlantic Wings 


(Continued from page 16) 





These survey flights resulted in the ac- 
cumulation of a great amount of data 
as to operating conditions and require- 
ments and contributed much to airline 
and personnel training. They cleared 
the stage for the drama now about to be 
unfolded. 

The information collected concerning 
weather and marine conditions, radio 
operation and navigation problems has 
been the subject of studies all through 
the past Winter and of extensive engi- 
neering research looking toward further 
survey flights, should it be determined 


they are needed, and toward regular 
service. 
The survey flights also served to 


sketch pretty well the routes which are 
likely to be flown in regular service. 


For Pan American-Imperial there are 
two major routes—a northern from Bot- 
wood, Newfoundland, to Foynes, Ire- 
land; a southern via Bermuda, the 
Azores and Portugal. They probably 
will serve as alternate Summer and 
Winter routes. The Germans and 


French, barred from Bermuda, favored 
the Portugal-Azores-United States path. 

Much of the drama of the trans-At- 
lantic pioneering, oddly enough, was due 
to the fact that there was so little of 
the dramatic and so much of the routine 
in the manner in which it was tackled 
by the seasoned Pan Am ocean flight 
crews. Capt. Harold E. Gray, before 
take-off laid out his flight plan, an- 
nounced his estimated flight time and, 
on the first two trips, hit it within three 


minutes each time! He reported the 
flight as “uneventful”, rather to the 
chagrin of a horde of avid reporters 


who met him. 

Even the flight menus illustrated the 
vast difference between this prosaic 
pioneering and that of the days when 
heroes set out with a couple of sand- 
wiches and a thermos bottle to find 
Glory or Death. The Clipper flying 
officers sat down at a table quite properly 
set with shiny china and complete silver 
service. As they pioneered blithely they 
ate fresh shrimp cocktail; celery and 
olives; broiled double spring lamb chops 
done to a turn, with fresh broccoli and 
butter sauce; creamy mashed potatoes; 
fresh rolls and creamery butter; fresh 
tomato salad with Thousand Island 
dressing; assorted French pastries for 
dessert; iced tea and individual 
services of mixed French chocolates and 
after dinner mints. Ah, the hardships 
of pioneering! 

With the advent of Summer it 
be expected that there will be a revival 
of activity at frozen Botwood. ‘The cold 
season the United 
States base south from Port Washington 
to Baltimore and a third base is being 
prepared at Charleston, S. C., just in 
case the open waters at Baltimore should 
become ice-locked. The Botwood base, 
hewn out of the wilderness, is expected 
to serve as the “jumping-off place” for 


coffee; 


is to 


drove 3ermuda 


the Summer flights to Europe. With 
this as the west-bound terminal, th 
British will establish connections witt 
the Canadian airlines; the American with 
our own domestic system. It is possible 
that the ocean airliners themselves may 
span the gap between New York and 
Botwood. 

Although the British and America; 
services are referred to as a joint enter. 
prise, this, strictly, is not entirely ac- 
curate. They share the same bases 
radio stations and weather service. The 
flights themselves, however, are inde. 
pendent, national affairs. And, althoug! 
the lines of course freely exchange in 
formation and flight data, their flight 
programs are separate, even thoug! 
synchronized as to schedules. 

Pan American Airways also has co 
operative understandings, also of long 
standing, with Lufthansa and Air France 
Transatlantique and expects to establis! 
a similar system of sharing of facilities 
and possibly of exactly parallel opera- 
tions. There was to some extent a 
sharing of facilities during the survey 
work of last Summer. The German 
mothership, Schwabenland, for example 
provided radio bearings for the Pan Amer. 
ican Clipper en route to the Azores, as wel 
as to the German seaplanes. 

Air France also had a floating weather 
and radio base in mid-Atlantic. The 
S. S. Carimare, under charter to the 
airline, made possible a long study oi 
ocean weather during the Summer and 
assisted the flight of the huge Frencl 
survey flying boat, Lieutenant de V atsseou 
Paris. Special attention was given to 
upper-air winds by a staff of ten Frenc! 
meteorologists and reports were radived 
daily to Port Washington and to Air 
France stations in Europe. 

As a result of all this cooperation, even 
though the ultimate services to a large 
degree will be keenly competitive the 
survey flight season of last year was 
highly successful. By mid-October, the 
3ritish, German and American survey 
planes had rolled up a total of 85,000 
flight miles in 23 Atlantic crossings 
All courses likely to be used were flown; 
the northern seven times in both direc- 
tions; the middle area four times, and 
the southern once each way. There were 
hold-ups, the British 
Caledonia being delayed one day in Ire- 
land by weather and the Cambria damag- 
ing a pontoon, resulting in a_ slight 
delay. Before the season closed, both 
German and French mileage was added 
to the total with equally little fuss and 
excitement. 

Now, a 


only minor 


word as to the airliners 0! 
tomorrow's transatlantic rhe 
ultimate at present in sight is the giant 
contemplated in the Pan American bid 
to manufacturers in December. The 
called for an_ aircraft 
with a payload capacity of 25,000 pounds 
and a range of 5,000 miles in still air 
at cruising speeds of not less than 200 


service 


“specifications” 
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m.p.h. at sea level. The “sea level” figure 
was interpreted to mean something in the 
neighborhood of 233 m.p.h. at normal 
flight levels and up to 299 m.p.h. at alti- 
tude 

These aircraft were to provide state- 
room accommodations for at least 100 
passengers, with dressing rooms, dining 
room and galley, having adequate facil- 
ities for the preparation and storage of 
food, Crew accommodations were to 
allow for a crew of 16 and cargo com- 
partments were to be provided for mail, 
baggage and express sufficient to permit 
full use of all payload capacity not 
utilized by passengers. 

Manufacturers were called upon to 
submit proposals for construction and 
equipment of three, six or twelves such 
aircraft, with options on lots of three, 
six and twelve additional. The project, 
it was pointed out, was put squarely up 
to the manufacturers, with no restric- 
tions as to type of airplane. There was 
yne illuminating point, however: “Special 
be given to designs 
which incorporate features permitting 
operation of the airplanes at 20,000 feet 
altitude or higher with interior cabin 
pressures equivalent to 8,000 feet alti- 
tude.” 

This is a key to the anticipated future 
range operations. Pan 
Am now has under contract at the Boe- 
ing plant two airplanes, Stratosphere I 
and Stratosphere II, which are built to 
the same altitude specifications. 

Officials of Pan Am have declined to 
hazard any guesses as to such probable 
wing span, over-all 
length, weight or number and 
horsepower of engines for the new 
giants. They will, however, it was pointed 
out, be ten times the load size of the 
China Clipper type. And it was pointed 
out that few steamships, aside from the 
big passenger liners, have accommoda- 
tions for 100 first passengers. 

Second in point of size are the “super 
Clipper under construction 
by Boeing for American. The 
Wright Aeronautical Corporation has 
developed for these airplanes a new 1,500 
h.p. engine, 26 of which have been 
ordered by Pan Am for the Boeings. 
Orders for the airplanes themselves were 
placed secretly two years ago following 
conference in Wash- 
ington at which understandings were 
reached between the United States and 
Great Britain for establishment of trans- 
Atlantic air service. 

The Boeings will have four of these 
engines, turning out 6,000 h.p., and the 
“all-up” weight is expected to be be- 
tween 40 and 50-tons. They are to have 
Capacity for 72 passengers and crew of 
eight, with cargo holds for 5,000 pounds 
f Speed, it was estimated, 
would be close to 200 m.p.h. 
boats have three decks. The 
deck, with posts for six flying 

is located on the top deck, be- 
neath the wing. Sack of the bridge 
captain’s compartment, inside 
the wing itself, are sleeping and living 
quarters for the crew, including a sep- 
arate galley. Aft of the officers’ quarters 


consideration will 


of long ocean 


dimensions as 
gross 


class 


Ships” now 


Pan 


the international 


ot cargo 
These 
flight 


omncer 
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is a Cargo compartment larger than the 
cabin on the run of present overland 
transports. 

Running the length of the ship, be- 
neath the flight deck, is the main deck, 
on which the passenger cabins are lo- 
cated. These will include, in addition to 
regular cabins, private staterooms both 
fore and aft, and a dining and lounge 


cabin. Forward on this deck is the 
galley, with all facilities for cooking. 
Hot and cold running water will be 


available throughout the ship. 

The third deck, or hold, will provide 
space for cargo, in a series of perfectly 
water-tight compartments running the 
length of the ship. Fuel tanks for a 
normal supply of 5,000 gallons, or 15 
tons, of gasoline, are located in the wings 
and sponsons. 

The Martin “156,” known as the 
“Martin Ocean Transport,” first of 
which has been shipped to the Soviets, 
is a 63,000-pound, four-engined mono- 
plane, powered with Wright Cyclones 
Normal passenger load is 46 on day 
flights and 26 at night, in individual 
berths. The “156” is claimed to show 
a gain of 285 per cent in long range 
payload transport efficiency as com- 
pared with the China Clipper type, also 
built by Martin, on the basis of the 
2,410-mile route from San Francisco to 
Hawaii. The “156” has a span of 157 
feet, overall length of 91 feet 10 inches 
and overall height, on beaching gear, 
of 27 feet 2 inches. The hull has a 


-beam of 11 feet 3 inches. 


32,586 


Top 


Disposable load is given at 
pounds and payload 30,458 pounds. 
speed is given as nearly 200 m.p.h.; cruis- 
ing speed at 145 to 170 m.p.h. and land- 
ing speed with normal gross load, 70 
m.p.h. or less. Thus, the Martin “156,” 
without overloading, is capable of taking 
off and cruisiing with a useful load more 
than equal to its own empty weight. 

Inauguration of trans-Atlantic service 
will complete the extension of the United 
States system halfway around the globe 
and will establish it indisputably as one 
of the world’s foremost civil air powers. 

The story to be written in the skies 
over the Atlantic will be one not only 
of aeronautical progress but of the de- 
velopment of industrial and commercial 
interests as well. It will be the culmina- 
tion of preliminary work which already 
was well advanced in July, 1933, when 
Col. Charles A. Lindbergh, in his ca- 
pacity as technical adviser to Pan Am, 
with Mrs. Lindbergh, made their historic 
“survey circle” of the North Atlantic. 

Field expeditions, five in all, went 
into Greenland and Iceland to study 
weather conditions. Studies were made 
along the main steamer routes. Tech- 
nically and from an organizational stand- 
point, Pan American was prepared to 
establish an airline across the Atlantic 
in 1935, when it set up its Pacific op- 
eration. All that was lacking then was 
the interchange of landing privileges in 
the North Atlantic. 

Now the stage is fully set, the actors 
are in the wings awaiting their cues. . . 

Up curtain! 

END 
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Do You Know... 


... THAT 1000 H.P. Wright 
Cyclone engines powered the six 
four-engined Boeing “Flying For- 
tress” B-17 Bombers of the U. S. 
Army Air Corps which recently 
completed a 12,000 mile “good- 
will” flight from Langley Field, 
Virginia, to Buenos Aires, Argen 
tina, and return to represent the 
United States at the inaugura- 
tion exercises of President-elect 
Roberto Ortiz. 


... THAT this flight was com- 
manded by Lieutenant Colonel 
Robert E. Olds of the U. S. Army 
Air Corps. The trip from Miami 


4 


to Buenos Aires was made in 27 
hours flying time with only one 
stop—Lima, Peru—after leaving 


the United States. 
THAT the entire 12,000 mile 


flight was accomplished in approxi- 
mately 66 hours of flying time—an 
outstanding achievement of the U. S 
Army Air Corps. 


. . THAT the towering peaks of the 
South American Andes were no ob 
stacle to the Boeing “Flying Fortresses” 
because their Cyclone engines were 
equipped with new “two-speed” super- 
chargers which, in effect, provided 
them with the performance character 
istics which previously would have been 
possible to attain only if two distinct 
sets of power plants were installed 
In other words, each Wright Cyclone 
equipped with this device is virtually 
“two-engines-in-one’. 


THAT despite long hours of 
continuous running in temperatures 
ranging from minus 10° to plus 40‘ 
centigrade, operation at altitudes rang 
ing from sea level to 22,000 feet, 
flight during day and night through 
overcasts On instruments, and a severe 
dust storm over the Pampas in Argen- 
tina, all 24 Wright Cyclone engines 
operated perfectly through the entire 
flight. 


THAT Wright Cyclones also 
power many other types of U. S. Army 
and U. S. Navy aircraft as well as all 
of the high-speed luxurious Douglas 
Day planes and Sleeper planes now in 
service on American Airlines, Eastern 
Air Lines, Braniff Airways, Trans- 
continental & Western Air, Pan Ameri- 
can Airways System and many other 
leading airlines throughout the world 


“Fly with Wright 
the World Over" 


WRIGHT 


AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 


A DIVISION OF CURTIS-WRIGHT CORPORATION 
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How's the Weather? 


(Continued from page 56) 
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Assume, for example, t we art ing was employed may be called the 
making observations in Washington pre-frontal” era. Why will soon become 
D. C., on the day for which the map i: evident 
Figure 1 has been made. As the low The Polar Front Theory 
over the central regions moves eastward he system of forecasting which em 
the air pressure will gradually fall. This ploys a weather map of the type we have 
will be evidenced by the falling barom just studied, and which depends for its 
eter at Washington. As the imaginary accuracy on the movement of low and 
isobaric lines cross our point of observa high pressure areas, has a decidedly lim- 
tion on their way eastward the barometer ited scope and certain setbacks. One 
will fall to 29.8, 29.7, 29.6 and, as the disadvantage was forcibly made clear 
center of the low reaches us, it will re during the World War. Since observa- 
cord under 29.5 inches. From that time tions from important points in Germany 
onward it will rise as the low moves off and Austria were missing, the Allied 
to sea and the air pressure increases wit! meteorologists could not construct a full- 
the coming of the mountain of air—th« sized map. Movements of one pressure 
high. The cloudy weather in advance of area are hinged to the movement of 
the low will be succeeded by rain and others in the vicinity, and since our 
then by clearing weather as the low c« weather-men did not know what was go- 
ter passes. The winds, which will have ing on across the Rhine and on the other 
been southeasterly in advance of the side of the Alps, the weather maps 
storm, will shift to the northwest as it weren't of much practical use. 
passes, At this crucial period the Norwegian 

It is this method, with intricate varia meteorologists came to the rescue with a 
tions, that weather-mer to method which they had under develop 
forecast conditions. They the ment for some time. The leaders of this 
pressure areas across t ind new science were V. Bjerknes—the 
oceans, estimating the time of arrival at father and mathematician; and J. 
important points and thus predicting Bjerknes—the son who put the theories 
weather conditions based upon the posi to practical test. They brought into play 
tions of lows and highs. Were the move a new line of reasoning which was to 
ments of these areas and the changes it become to meteorology what the tele- 
weather as simple as those just described scope was to astronomy. They called this 
there would be little need for the met new science the “polar front theory 
ologist. But it so happens that lows In its essentials, it postulates that an 
seem to materialize out of nowhere, da maginary line can be drawn around the 
across the tops of mountains, retrograd« world which would roughly divide the 
westward or do a dozen other things t cold air of polar regions from the warm 
turn the weather-man's head gray. Yet air of the tropics. This line changes its 
the Weather Bureau has | ible t position constantly. When the cold polar 
maintain a high per tage of accuracy air pushes southward the line enclosing 
in the face of the unpredictable vagaries the moving mass and separating it from 
of Mother Nature. The period during the warmer air to the south is called the 
which the foregoing method of forecast polar front or cold front. When the warm 
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air forces itself northward against the 
cold stream the dividing line 


the warm and cold masses is called the 
tropical, or warm front. When the cold 
front pushes itself southward throug! 





point of observation, the wind at tha 
point shifts from a southerly direction to 
a northerly one and the temperature 
drops precipitately. When a warm front 
moves northward through a station, tl 





wind shifts from northerly to southerl; 
and the temperature rises rapidly. The 
Bjerknes’ also stated that on this dividing 
line or front, disturbances developed 
which moved along the front in an east- 
erly direction—exactly the same as if 
you fastened one end of a rope and 
holding the other end fairly tig] 
a jerk. We all know what happens—a 
wave begins at the hand and travels 
along the rope in the form of a hump. If 
we formed a big wave, by moving the 
hand a greater distance up and down, 
the wave moved faster. If we gave ita 


quick, short jerk a high short wave 
would form which would move slowly 
along the rope. The wave disturbances 
which are formed on a front are simila 
to these rope waves. 

The wave disturbance portion o 
theory is illustrated in Figure 2. The 
heavy solid line (la) represents the polar 
front with cold winds to the north and 
warm winds to the south—flowing in op 


posite directions. If an impulse (from 

any number of things) is given to the 

polar front a slight bend (the hump in 
»] 


the rope) develops (1b) and the warm 
air, which has previously been in stable 
equilibrium with the cold air, begins to 
slide up over the colder polar air mass 
Now, as we know, if we take a volume ol 
air and raise it to high levels, it expands 
in volume because the pressure at higher 
levels is less than at the ground. When 


1s 


it expands it cools, and soon a p 
reached when the cooled air cannot hold 
the moisture it once did at the higher 
temperatures prevailing at the ground 
The excess moisture then becomes evi- 
dent as clouds, and if the cooling is rapid 
enough, rain falls. That is exactly what 
is happening in (1b) as the warmer air 
begins its climb over the colder mass 
[he shaded portion represents the area 
over which rain is falling due to the 
ascending air. 

It is this stage of weather which both- 





ered pre-trontal era” meteorologi 
most. There was nothing in the books of 
that day which could throw any light on 
how a low (or disturbance) actually de 
veloped. There were numerous theories 
but until the Norwegians came along no 


1e solution which 


one even guessed at t 
was actually under our noses all the 
time. 

The fully developed wave disturbance 
is shown in (Ic). The warm air has made 
a deep intrusion into the cold stream. 
Che cold polar air is circling around the 
western side of the wave and the cold 
front is marked by the solid line he 
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light line represents the advanc- 
fr of warm air—the warm front. 
rain area extending to the north be- 
s to the warm front and is caused 








by the warm air climbing over the cold. 
Behind the cold front is a narrow strip 
f rain. This has been caused by the cold 
forcing the warm air aloft. The 

iss under-runs the warmer air in 
the form of a wedge, as we shall see 


polar alt 


I final stage of the disturbance is 
repre ented in (ld). The cold front has 
vertaken the warm front near the cen- 
ter and in this particular instance has 
jone two things: isolated a portion of 
yvarm air near the top of the wave; and 
has forced the warm air bodily off the 
und at the point where the two fronts 
he latter process is called oc- 
lusion and when this stage is reached 
the wave generally begins to dissipate. 
One of the important things which the 
new theory has brought out is that nearly 
es go through the identical stages 
It seems that the 
timate aim of these waves is to de- 
lop into perfectly symmetrical whirls, 
ndications of which are shown in (1d). 
t, these waves closely resemble the 
is formed in the backwaters of 
rents or on the lee side of ob- 
currents. Photo- 
graphs of the air stream over an airfoil 


in Figure 2 


structions in water 


is been inclined to nearly the 
stalling angle show a striking similarity 
1 fully developed wave circulation. 
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A good mental picture of what these 
disturbances look like is necessary for 
the complete understanding of how they 
work. Figure 3 is a vertical cross-section 
through the atmosphere of a typical cold 
front. It will be noted that the cold, 
heavier air moves along in the shape of a 
wedge, cutting in under the warmer, and 
hence lighter air. This action forces the 
warmer mass aloft and when the point is 
reached where the cooling is great 
enough to condense the moisture, clouds 
are formed and the excess moisture falls 
as rain or snow, depending on the tem- 
perature. In the summer the release of 
energy caused by the passage of a cold 
front is so great that enormous clouds, 
thunderheads, are formed with resultant 
squalls and severe thunderstorms. The 
peculiar shape of the nose of the cold 
front is due to the drag of friction near 
the ground which holds back the air at 
the surface while the front forges slightly 
ahead aloft. 

The warm front is illustrated in Figure 
4. The section shows the discontinuity— 
the line separating the warm and cold 
air—sloping upward from the ground to 
a height of thirty odd kilometers. The 
warm air from the left is sliding up the 
slope of cold air, forming heavy clouds 
and rain near the surface where there is 
greater moisture and only thin cirrus 
type clouds higher up where there is 
little moisture. 

When the cold front catches up with 
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the warm front as in Figure 2, the warm 


air is occluded, or cradled between the 
old cold air ahead of it and the new cold 
air behind it. The phenomenon is illus- 
trated in Figure 5. The process by which 
clouds and precipitation is formed is 
much the same as that of the cold front. 
As the colder front pushes further and 
further into the old cold air the warmer 
mass is forced higher and higher until 
there is practically no moisture left and 
the significance of the occlusion as a 
factor in the weather disappears. 
Types of Air Masses 

It is now time to pay some attention 
to the method which meteorologists use 
to distinguish one type of air from an- 
other. Air which exists for any length 
of time under certain environments ac- 
quires the characteristics of those en- 
vironments which make it comparatively 
easy to identify even though that air 
travels thousands of miles from its point 
of origin. For example air which stag- 
nates over the polar regions will obvi- 
ously have certain characteristics (cold- 
ness and dryness) which would make it 
easy to distinguish from air which had 
lain for a long time over the South At- 
lantic ocean (warm and humid). 

Temperature is one of the character- 
istics which is used to identify air. It is 
not, however, the temperature that we 
are used to dealing with every day. It is 
called potential temperature. Assume 
that a particle of air leaves the Gulf of 
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Mexico at a temperature of 70° F. and 
slides up a warm front slope which ex- 
tends northward to the Ohio valley. 
Now suppose that this particle, when it 
reaches the Ohio valley has climbed to 
The tempera- 
but raged 


an elevation of 10,000 feet. 
ture will no longer be 70 
nearer 40°. So you see it would do no 
good to try to « 


by noting its ten 


lentify the warm Gulf air 
iperature at 10,000 feet. 
The meteorologist takes the particle at 
40° and brings it down, mathematically 
of course, to earth level again. In other 
vords, he reduces all temperatures, at 

height they are taken, to a 
pressure of 1,000 millibars. If 
had a temperature of 


whatever 
tandard 
the particle whi 
40° were at a pressure of 500 millibars 
at 10,000 feet he would bring it to a 
pressure of 1000 millibars with the aid 
of a diagram called the adiabatic chart. 
Thus a particle having a potential tem- 
perture of 70° will have that same po- 
tential temperature, no matter if you lift 
it to the stratosphere or sink it into the 
coal mines of Pennsylvania. Thus we 
have one unvarying characteristic to help 
us find out where a particular mass of 
air came from. 

yi he othe 
called the 


varying quantities of moistare, 


r identifying characteristic is 
mixing ratio. Air can hold 
depend- 


g on the For example, if 





temperature. 
we take a cubic foot of air at 30° and 
raise its temperature to 70° the space 


required by the air at the increased tem- 


perature will be increased by many cubic 
feet. Now, just as a large vessel can hold 
more water than a smaller one, so can 

er 


air at 70° hold more moisture than it can 


at 30°. The air, however, is not always 


saturated with moisture. On the con- 


trary, it is more often dry than saturated. 
Che mixing ratio is then, the quantity of 
moisture present in a given quantity of 
ail It is measured in grams of water 
vapor per kilogram of air. 
The Rossby Diagram 

Dr. C. G. Rossby of Massachusetts In- 
stitute of Technology devised a graphical 
method whereby these two characteris- 
tics of air, potential temperature and 
mixing ratio, could be used to identify air 
ty 
what meteorologists call the Rossby Dia- 


Figure 6 is a simplified form of 





gram he vertical scale is potential 
n degrees absolute (ob- 


tained by adding 273 to the Centigrade 


temperature 


temperature) and the horizontal scale is 
the mixing ratio in grams per kilogram 

The curve at the top of the diagram 
(marked Tg) was made at Dallas, 


on a summer day in what is 


Texas, 
called trop- 





gulf air In other words the air 
ginated in the Gulf of Mexico. On 





that day an airplane carrying tempera- 
ture and humidity instruments went up 
to a height of about 17,000 feet. When 
the record was brought to the meteo 
rologist he calculated the potential tem- 
ratios and the 


Note 


e potential temperature at the sur- 


peratures and mixing 
curved marked I's 
that th 
face (S) is about 300° and the mixing 
itio 13.5 grams. Contrast the warmth 
content with the surface 


was the result 


ind moisture 
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characteristics of the curve in the lower 
left hand corner marked Pe 
nental 
America) which was made at Fargo, 
N. D. At this latter station the potential] 
temperature is about 252° and the mix- 


{ polar conti- 


trom the polar regions of North 


l 


ing ratio less than one gram. In the 
former case the tropical gulf air has ac- 
irom the 
Gulf of Mexico; in the latter case the 
polar air has acquired its extreme cold 
and low moisture content from the cold 


quired warmth and moisture 


It most certainly does 
not take a meteorologist to tell the differ- 


northern regions 


ence between the two types of air. No 
matter where the tropical air went it 
could always be identified by the dia 
graim—even though it rises over the top 
of a cold mass to higher levels 

The curve marked Tp is from an air 
mass which originated in the South Pa- 
cific. It is called tropical Pacific air and 
is fairly common in the west, less so in 
the east. The Pacific polar (Pp) air is 
cold polar air which has had a long so- 
journ over the North Pacific. It is a 
very common type over the entire coun- 
try. The dotted curve is an example of 
what happens when a warm air mass 
rides over a colder mass as at a warm 
front. The potential temperatures and 
moisture show that from the surface to 
2 kilometers the air is modified (N) Po- 
lar Continental (Pc). 


up, however, the curve assume the gen- 


From 2 kilometers 


eral characteristics of lp. This is a 
characteristic type curve indicative of 
overrunning warm air and when a 


weather-man sees it he knows that 
weather is brewing. 
Every more than 20 


airplanes go up in all parts of the country 


morning, then, 


and “sample” the air in their respective 
vicinity. The information is telegraphed 
to Washington and the weather-man has 
another important guide to future condi- 


ce Wave Disturbance vs. Low 

It might be interesting at this point to 
show how differently the meteorologist 
of today views the typical storm com- 
pared with the synoptic meteorologist 
Figure 7 shows 
the way a typical low would be repre- 
sented by the weather-man a few years 
“trough 
shaped” and its principal characteristic 
was the sharp change in the direction ol 


of pre-polar front days. 


ago. It is the type known as 


winds as the trough or wind-shift line 
passed. This twpical low would bring a 
rain and then 


a sharp shift of the wind to northwest 


succession of clouds with 


with clearing weather. 

Now compare this typical low with the 
wave disturbance in Figure 8. This is 
the way the modern day meteorologist 
represents the storm—segregated into 
three different sectors. The cold air north 
and northeast of the warm front is being 
overrun by the tropical mass of the 
warm sector with consequent clouds and 
rain. The warm sector itself is a region 
of occasional clouds and thundershowers 

typical of warm, unstable air. To the 
west and northwest of the cold front is 
the region of cold northerly winds wl 
are undercutting the tropical air of the 
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the modern meteorologist would draw. 
latter is illustrated by Figure 9. 


two maps cover identical situa- 
tions, yet with the air mass map the . OR Ee IN 
present day aeronautical meteorologist / 


timate the heights of clouds or ceil- 
ings, the intensity and duration of pre- 
cipitation, times of passage of the 
us fronts, with their attendant phe- 

na, the probability of fog, thunder- 

s and icing and many other items 

ould be only guesswork with the 
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- : : 105 Aircraft Bidg., Lincoin, Nebraska. ‘ 

per uur and a cruising range of 4,000 ; : 
. ‘ I want to get into Aviation and would like to have your book, ‘‘Contact Send me ' 
W ith torty passengers aboard. It complete information about Lincoln Training ' 
) erat ] -rew f elo 1 
: e operated by a cre v_ of eight. NAME AGE ' 
Roomy sleeping quarters will be pro- ' 
vide for forty passengers, while the ADDRESS ; 
day travel arrangement will provide CITY STATE ' 
at modations for as many as seventy- SSS SSS SSSSSSSSSSSSSSSSSESEEESEEE EEE ee eee eee wt 
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Old Boys 


(Continued from page 62) 





began taking flight instruction. Natur 
ally, after they had soloed they 
shopping around for planes to fit their 
particular needs. In every in 
stance, they’re buying 
closed jobs with al 
conveniences of a set 
cute little luxuries, too 
trays, rear-view mirrors 


almost 


cabin planes 


| 
lar And they want 
things like as 

heaters, 


vent 


lators, good upholstery and “nifty” ir 
strument panels 
Unlike the old time transport pilot 


who used his ship for student training, 
passenger hops and occasional chartered 
flights, these middle-aged business ex- 
ecutives want a lot of things besides 
economy and _ performance For one 
thing they insist on “good looks.” And, 
too, they demand ships whose lines and 
grace and color and upholstery and little 
knick-knacks will appeal “to the missus.” 

These Racine businessmen possess a 
holy horror of “monkey suits.” The 
positively abhor and detest flying suits 
helmets, goggles, or other raiment that 
might seem ostentatious or might 
identify them as “intrepid 
That’s another reason why most of then 
insist on cabin jobs. 


They lived through the old auto da 
when cars had no windshields—and the 
do not repeat 

One thing more—just a little w f 


warning—unless you insist on sui 
don’t walk up to men like Carlyle 
Godske, Jim King, Frank 
John Crawford and say “Happy Lan 
ings.” They don’t like the 

They think it 
fiction or the movies; too reminiscent 
a smart-aleck era that seems to hav 
become passe in aviation 

END 


Rohan 


expressio1 


smacks too mu 


pegan 


the comforts and 
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Flying Cops 


(Continued from page 46) 





and lamsters. It is mountainous enough 


to have been the scene of a score of 
major aerial accidents. 

The need for efficient sky patrol is 
imperative. Sheriff Biscailuz’s squadron 
is in constant service. Its members wear 
specially designed uniforms and are gov- 
ernment licensed. They must be ready 
at any hour of the day or night for calls 
when they are not on regular duty 
They have served through flouds, 
earthquakes, forest fires and dozens of 
emergencies of one kind or another. They 
have battled crooks with machine-guns 
in the air. They stage quarterly mass 
flights for practice. They have attracted 
so many pilots in California anxious to 
join that they formed their 
executive committee to pass on all appli- 
cants. 

The present list of 50 active members 
reads like an aerial Who's Who of Cali- 
fornia. It army, navy and 
marine reserve pilots, sportsmen pilots, 


have own 


includes 


salesmen, film company executives and 


even actors, airplane company distribu- 


tors, national guardsmen and _ profes- 
sional stunt flyers. It is the most effi- 
cient volunteer patrol unit since the 
days of the hard-riding Vigilantes. 


Morgan, army _ reserve 
major, is captain of the squadron. He 
points out that personally the members 
of the have taken to his 
system of military control like birds to 
the air and credits it with the outstand- 
Sheriff 
Biscailuz and Captain Morgan are both 


Claude F 
organization 


ing success of the squadron. 
keen students of all phases of military 
flying 

Not so long ago, gangsters armed with 
machine-guns and using a fast mono- 
plane were reported to be smuggling 


AIR FACTS 





FACTS - 


KNOWLEDGE .- 


SAFETY 





Airplanes just do not fall out of the sky without reason. 


In the study of TWO HUNDRED serious accidents per annum (other than Airline or Military) 
there are many things to be learned about safe methods of flying. 


AIR FACTS gives you in its monthly Reports a detailed analysis of such accidents, and affords 
you an opportunity to see in what respects neither the limitations of the MAN nor the MACHINE 


must be exceeded. 


AIR FACTS Reports are issued once each month, cost $3 per year. You will find they bring you 
information you have wanted from the start of your flying career. Act now! 


Air Facts, Inc., 
1775 Broadway, 
New York, N. Y. 


Gentlemen: 


Date 


| want to fly safely in 1938. Please send the next twelve AIR FACTS monthly reports to 


aid me in doing so. 
Name 


*Annual Service 
Charge of $3 is 
enclosed. City 


Street 


State 





into the 
swooped down on Vail 


two Chinese 


country Irom 
Mexico. They ’ 


Field, the Chinese leaped out, and the 


gangster plane was off again. A police 


plane took off in hot pursuit. The gun 


men swung a Thompson into action and 


drew the fire of their pursuers. Ther 
came a running dogfight But the 
weather gave the gangsters the breaks 
by swallowing them up in clouds. 

The fact of the matter is that so wel 


has the Los Angeles unit been organized 
that gangsters have become exceedingly 
cautious about using the skies for their 
own purposes. The result is that these 
flying 
selves 


} 


Vigilantes must content them- 


with ceaseless practice flights 
routine patrols and ground duties 
Potshots at crooks and roaring, zoom- 
ing dogfights with gangster planes are 
succeeded by the other myriad of duties 
incident to the 
terrain of the 
Angeles flying deputy holds himself in 
readiness to 


climate, geography and 
area patrolled. The Los 
respond to calls ranging 
from dropping tear gas bombs on rioters 
to setting his ship down in an earthquake 
area to assist in rescue work 

It is only a matter of time, however 
before the nation’s aerial police will have 
the problem of 
Modern day crime got its start with the 


piracy on their hands 


introduction and perfection of speedy 
transportation and rapid communicatio! 
It will always be nip and tuck between 
cop and crook Che crook thought he 
had something when he used pigeons 


Flying cops broke that up in a hurry 
The flying gangster met the flying co; 
with 
mated and can find few pilots willing 


machine guns. He is now 
even at a price to run the risks involved 
> ] : - 
But the airmail is likely the next tar- 
get just as the railway mail attracted the 
Youngers 


boys and the many 


The liquor racket is virtually 


James 
years ago 
ended so far as aerial operations are con- 
aliens and nar 


cerned, but smuggling 


cotics are still profitable in a big way 


[here remains Uncle Sam's airmail and 


crooks being the world’s ace suckers, 


somebody, sometime in the future, is 
bound to take a crack at it and be dodg- 
ing G-men the rest of his unnatural life 

Slowly and surely, but all too slow 
Here's 
a pilot’s-eye view of the situation as it 
is today 

Dayton, Ohio, quite by 


flying cops are gaining a foothold 


accident the 
airplane, has at least been 


aerial 


home of the 
alert where the use of 
concerned even if 


police is 
the local department 
constituted unit. Pr 
bation Officer C. M. Worley got things 
off to a start when he 
prisoner to the reformatory 


has no regularly 


flying took a 


by air. 
Three members of the Dayton depart- 
ment, Ray Herolzer, C. F. Shaner and 
E. L. Plummer, are 
Worley and Detective Everett Busch to 
the reformatory with their prisoner, and 


pilots. Shaner flew 


then the idea has spread. One 


prisoner, however, 


since 
sentenced to die in 
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he electric chair, refused to be flown to 
the penitentiary’s death house. “It’s too 
gerous, he said. 

A certain form of police work has 
een performed by Army pilots at 
Wright Field who were assigned to 

tard the civilian payroll trucks. They 

ved the trucks in and out of Dayton, 
training machine guns on the road. While 

e trucks were at the bank, the pilots 

p and down the principal street 
utching for robbery attempts. 

Mexican border, always the scene 

ir between cops and crooks, is not 

w guarded by an aerial unit. That is 

ly a temporary situation, however, 

reporter understands. Do you re- 
ember the time, almost yesterday it 


seems, when U. S. Border Patrolmen 
Hensler, Tulley, Wall and LeVine 
da heavily laden cabin job coming 


Mexico? The boys took off in 
t and chased the smugglers all the 
vay up to Los Angeles. The cargo of 
ns captured was being shipped at 
S1,UUU a he ad 

The rest of the country is not very 
vell organized although the reports 
from individual police departments all 
show that they have many members who 
are reserve pilots of the army or navy 
and that they are hoping to get under 
vay very soon with organization work. 
Denver, progressive in such matters, 
has not yet been able to afford a regu- 
aerial unit, but Chief George Mar- 
la hinks the nature of the country 
will soon demand it. Commissioner 
James P. Allman, of the Chicago police, 
tifies your reporter that the depart- 
at present has no regularly as- 

ened flying unit. 
However, the department has many 
jualified pilots and the problems of 
and lake traffic control are piling 
Cleveland, intending to have its own 
recently completed a series of ex- 
periments in traffic control by air. 
Deputy Traffic Commissioner Martin A. 
Blecke prefers blimps for this work and 


vould like to see autogiros used for 
minal apprehension 


Philadelphia, likewise, is in a transi- 
nera. Police there have been pleased 
th the results of tests made with the 
They report that, on an aver 
ige, a machine-gunner in this type craft 
ore better than 50 percent hits 
against a fast-moving gang car. 
Detroit's most sensational use of the 
irplane in police work was the capture 
f the murderer of Gerald Buckley, radio 
announcer, who was shot down in a 
tel lobby. Fast work by detectives 
potted the suspect in New York. An 
ficer flew there and nabbed him in 
e act of skipping the country for Italy. 
\t present, the greatest need for 
rial police is not to chase bandits and 
take part in criminal investigations, but 
ister the ever-increasing intricacies 
raffic control, protection of life and 


roperty, and chase reckless pilots out 
%t the airlanes 
If the police can prevent it, no more 


nps will plummet through bank roofs 


killing and injuring scores, and crowds 


von't be terrorized by foolhardy pilots. 
END 


POPULAR AVIATION 87 


ee — 


_ Popular 
Photography 





EXTRA ANNIVERSARY FEATURES 
Spocial COLOR INSERT 


® —displaying in full color the masterly work of Ivan Dmitri. 
The color photographs in this insert, published for the first 
time, will illustrate the article on how amateurs can take in- 
expensive snapshots in color. 


® CAMERA DIRECTORY—the most comprehensive camera 
guide in existence. Presenting for the first time an alpha- 
betical listing of the most popular cameras and their acces- 
sories. In authority, in completeness, in sheer physical size 
it surpasses any similar camera directory ever published. It’s 
brand new . . . up-to-date . . . completely illustrated. 


© FILM CHART—giving all data and important characteris- 
tics on all commonly used films today—speed ratings—filter 
factors—and an authoritative general discussion. 


PLUS SCORE OF OTHER FASCINATING FEATURES 
AMONG THEM: 
* The A B C’s of Making Movies at Home 
* A Study of Lens, Diaphragms and Shutters 
* Camera Regulations in Foreign Countries 


* 30 Outstanding Pictures in the Salon Section 


YOU CAN’T AFFORD TO MISS 
THE SPECTACULAR MAY ISSUE 


NOW ON SALE AT ALL CAMERA STORES AND NEWSSTANDS! 


| 
AVOID A ' POPULAR PHOTOGRAPHY 


408 S. Dearborn St. 
} Chicago, Ill. 


SELL-OUT, I don’t want to miss this Anniversary issue. Enclosed find $1 for spe- 


cial introductory subscription of 6 issues of POPULAR PHOTOGRAPHY 


USE THIS : Please start my subscription with.......... . .issuc 
coupon! “" 


Address 





City State 


I prefer a one year subscription at $2.50 Two years at $4.00 
(Foreign postage $1 extra per year.) 
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DRILLS— GRINDS—SANDS— SAWS 
POLISHES—SHARPENS— CARVES 


be 














The new WHIZ ELECTRIC TOOL is the 
handiest, most useful yw toc ever 
made. Not a delicate instru 

real rugged tool, equ ally eff 

both power and pre« r 

through 14-inch 





onds or engraves 
jewelry. Handles « 
— Woods — Alloy lastics—G 
etc. Saves time. El nates tediou 

any soc 

bearing 
weight in gold to a me man 
STANDARD MODEL with normal speed c 5 lifferent 
accessories, instantly interchange: y - 


FREE 


wheels, 


Access sf outnt 
mounter 1! 7 
1 Ceome po 





Will send C.O0.D. if desired 
, MODE I. combin 
fit 0 





with above accessorie and 


arving 1t FREE 
Paramount Prod. Co., Dept. 5-PA, _48 W. 48th St., N.Y. Cc. 


AIRPLANE PHOTOS 


8x10 Tr 

50c > 
3 for $1.00 
New Ships! 


Beautiful, 
ern ships. 


SEND 








of mod- 


ready for framing, 
side and flight views. 


PHOTOS 


clear, 
%4 front, 


10c FOR FIVE 234x134 
AND COMPLETE LIST 
Then make your selection of those you want in 8x!0 size. 
Send dime to Dept. X. 

METROPOLITAN STUDIOS 
6001 S. Cicero Ave. 


IMPERIAL LEADS 
IN QUANTITY, QUALITY, AND VALUE 


24 strvceF REE POSTAGE 1 i 


_ SEND 2c POSTAGE FOR CATALOG 


sharp photos, 


_Chicago, IN. 











18” BALSA Your choice of one of these 
1/16x1/16 100, 5« FREE OFFERS with all orders 
1/16x% 35 for Sci] fof $2.00 or 

6x3/16 18, 5e A. Large bottle clear 
: aed 7 mad > cement and 60 1/1 
1 162i Bf a x1 /16x18 balsa 

xi, or 5« 
% 8. 2 pr 17%," Birch 
PR Wheels 
Cc. 3 sheets silver tissue 

















E o. bership ni 
IMPERIAL MODEL 
LUB which entitles 
; you to scount 
t nm orders of $2.50 
1, ‘ t ’ or m r 
- 64x2 4 for ae Send 3c for Gas Model Catalog 
: 0 
] 8 for 10c]| CLEAR DOPE PROP. SLOcKs 
} 7 for 10c| OR THINNER 16x %x > 6 
Iax2 6 for 10c|5c per oz.; large| 4x %x 6 Be 
3/16x2 3for % bottle 8c; % I x 4 3 
4x2 3 for 10 1 , 





x 
3” sheets or 36” 


lengths, double lgc per 0z Arce spt ] 9 3 c ea. 
above pereest add bottle 400 1 1 
° SICLEARCEMENT| | 
He DOF 02.5 jer se | 











PROPELLERS li na x12, 36, 5e 
Balsa Paul-0- SHEET ALUM. 
0004x5x11% 





: oy . B Win 
1x3 40: 3x6 75e —. Cut W 














c 10¢ 
NOSE BLOCKS @ ae akan 
2x1 ™ Ne 005 in. 6xé 
010 in x6 
4 oe 015 6 x 6 
te 1/32 6 x 6 
Del 12 ‘50 ALUM. TUBING 
TISSUE. xa foote ae 
! Mc| 19° Loe 
Silver. "ea. Sc], RUBBER — |, insrcnia : 
Superfine, wh. Be} .045 .» 25 ft. 5c] 24 and s 
WHEELS per pr.|1/16 sa., 15 ft. 5¢ [ Pree postace 
Brch Balsa Celu) '* nat 25 ft. Selo, ant orders in 
% o1 Ske . Vc 
% 02 4 oni3 ‘e ) ri 
1 02 .05 .07;/ RUBBER 
1% .04 .O8 .10 LUBRICANT 
1% .07 .10 .18|Large bottle 1 
3 15 Ze 30 SANDPAPER 
WASH Doz. sheet 
1 doz. %& os % Ic IRE, 2 ft.. ic 
6-8-10-12-14 | 
BEARINGS CELLULOID 
Small ...doz. 10¢e| 6 x 8...... t 
Large ...doz. 15¢ 12% 318 18 











DEALERS: Send for ¥ os Price List 


20 IN. FLYING PLANS 10c— 3 for 25c 


Sparrow Hawk, Boeing Trans. 247, Spad Chass., Vought 
Corsair, Curtiss Swift ‘ aco Cabin Biplane 
Douglas ey ay aq Pi2F. Fokker O-Vil, S.E.S 
} ronnie Mee vee ie Wag ae arearep 


SELECT ANY iO THE ABOVE PLANS $ 35c 
in 20° FLYING KIT Postpa 
IMPERIAL MODEL AERO SUPPLY 


416A McDONALD AVENUE BROOKLYN, N. Y. 
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Letter from Noonan 


(Continued from paye 52) 








Bird Flight 


(Continued from page 50) 








the Air 
watch 


published in 
second-setting 


sively since first 
Almanac. rhe 
runs it a close second as a time saver 
and an aid tending to minimize errors. 


Navigators owe you a debt of gratitude 


for those contributions to the science. 
“IT suppose you wonder which method 
I use for computation of observations. 


Probably 
used it 
1927 


I use Dreisonstok exclusively. 
nother prejudice, but I have 
since it first became available in 
or 1928, and still prefer it. 
“IT would appreciate further communi 





cation with you upon any navigation 
matters which might be of mutual in- 
terest. 

‘Thanking you very much for your 
letter, which really was greatly appre- 
ciated despite my tardiness in replying, 
I am 

Very truly yours, 
FREDERICK J. NooNAn.” 

The writer feels that Noonan’s letter 
carcely needs comment, since it gives 
about as clear a picture of the details 
accomplished ard an ocean-going plane 
as could be given in a short article. The 
fact that Fred Noonan was Musick’s 
navigator at one time and the fact that 
Musick was lost recently in the Samoan 
Clipper will help to clarify in the minds 
of the public the question of the naviga 
tion of the planes. Without dou!t, the 
loss of the Samoan Clipper had nothing 
to do with navigation. It is further the 


writer’s opinion that some complication 
other than problems connected with navi- 
gation caused the loss of the Earhart plane. 
\ scheduled plane such as the 
Clipper has a tremendous advantage 
a plane such as the Earhart plane in 
that the clipper planes fly over scheduled 
routes careful preparation with 
ample personnel and equipment and sup- 
ported by trained shore stations to give 
stant by radio, radio 
bearings, and meteorological and other 
data. Obviously, after the crew of a 
clipper plane me familiar with the 
route over which they the 
problems of navigation are sim- 
plified. By experience, the 
wind and weather are better understood, 
ind by radio and 
celestial navigation are more correct. 
While more and serious accidents may 
be expected in the future in connection 
with flying, the advance in navigation 
along with a parallel advance in plane 
construction and engines will gradually 
reduce the losses in these departments. 
The factor most likely to cause future 
osses is that connected with nature itself. 


Samoan 
over 


after 


communication 


bec: 
are flying, 
greatly 
vagaries of 


practice, positions by 


1 


We all know that when Mother Nature 
takes charge as in the case of lightning 
and storms, man-made machines fare 
very badly. This is true whether the 
machine is an ocean liner, a battleship, 
or a plane. In the worst storms, even 
ccean-going ships suffer thousands of 
dollars worth of damage. Apart from 
the problems connected with marine 
egg ee we must face the hazards of 
fire, icebergs, collisions and hurricanes. 


END 


supplied animal for aerial locomotion, 


The development of feathers was a 


slow process. Its light structure, | 





than any man-made form for the same 
loading, shows minute details; composed 
of a main stem or shaft, extending into 
a supplementary shaft or after stem; 
located on each side a web or vane: 
each vane has a set of barbs, each barb 
a series of barbules; most barbules have 
a set of barbicels and a series of hooklets. 

The location of the shaft, is about 
25 per cent from the leading edge of the 
feather; this location is at the same point 
where the well known aerodynamic 
center on standard airfoils is located 
The aerodynamic center is the point 
where all moments are the same. Thus 
the feather will deflect without torsional 


variation. The cross section of the shaft 
is similar to a metal box spar. In cass 
the feather should twist for stability or 


propelling purposes the shaft is at about 
17 to 20 per cent of the chord. Feathers 
having the air flowing parallel with the 
shaft, have the stem located centrally) 

Sec. 7, Sec. 8 and Sec. 9 show some 
detail of wing and feathers. The main 
feathers, the contour feathers (exposed 
to light) comprise the primaries, the 
secondaries and the tertials. They are 
overlapped by coverts and subcoverts, 
filled with downs to give the wing a 
cross section similar to a low speed air- 
foil. This interwining, expandable, air 
tight and smooth structure shows the 
finest triangulated structure that will 


shape itself to a wing section giving lift- 
ing forces under any air flow condition, 
may it be rising, pulsating or oscillating 

The steadier the air flow, the longer 
are the feathers. The upper surface has 
less and longer feathers than the lower 
surface of the wing. The armpit has 
only a few long feathers. The lower 
surface has many rows of small coverts 
to allow the change in camber, especially 
to form a sharp curvature, known as 
Phillip’s entry, when stalling. 


The emarginated primaries on broad 
wings or the wing tips on high aspect 
ratio wings are automatic ailerons, a 
stability device actuated solely by the 
changing wind direction. Sec. 9 indi- 
cates this action. The primaries are bent 
upward at high angle of attack and 
bent downward at low angle of attack, 


same lifting power 
action may be observed 
two to three times a 
impression of a 


in order to attain the 
This valvular 
easily, sometimes 
second, the 
flutter propulsion. 

Birds with narrow wings drop 
whole wing at low angle of attack, and, 


gives false 


the 


if the weather condition becomes so 
bad that the moved wing reaches 90 
degrees, they will seek higher altitudes 


or stop flying. 

Birds soaring close to shore 
one side up and the other down which 
indicates two wind directions 

Another proof for this stability action 
is the soaring and gliding of pelicans: 


(Concluded on page 90) 


may have 
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NEW LOCKHEED P23A NAVY FIGHTER 


NEW CURTISS F1i1C4 NAVY runes 





"Ss ” . ” COMBINATION LAND AND SEA PLANE SET 
28” Span. Length 20%”. Weight 4 oz, 1” Scale 32” Span. Length 20%”. Weight 3% oz. %” Scale 
Complete Set with Colored Paints, ete. Postpaid 


THE weer exon Serve AND FINEST EQUIPPED MODEL IN THE WORLD 
re Luxe ne of the most beautiful and finely detailed ever made 


‘ pe tat exact ale ” celluloid. 1000 H.P. type, Wright Cyclone motor 

ha minum push rod eying ler fins, ete., like real motor. Also in set are 4” NEW BOEING F4B4 NAVY FIGHTER 
alut owl ring, 9” carved spruce semi-scale flying propeller, colored star and 

udde ignia, 2” celluloid balloon wheels, silver dope, paint, black, red stripping 

Navy ng. wire parts formed, axles, rubber motor, windshield, instrument board 

flying r 4 alumint step plates aluminum wing walks, ready cut wheel pants, 


4 ther parts printed on balsa Detail scale drawing $4 50 
. 


Construs tion Set complete, postpaid ives 
Built model ready to fly, as shown...........cecccceccces .--$22.00 F.0.B., N. Y 


1” LOCKHEED ARMY SPEED VEGA 


aryorsod “4 *y] ‘aB10a5 “Ig asn ‘saapso Aauow Suinsst uy :330N 





22%” Span. Length 14%”. Weight 2% oz. Color, Grey, etc. 
Const. set with colored paints, celluloid motor, aluminum cowl, 8” carved $ 95 
prop. Complete set, postpaid 605008 Sedveees 5. . 


Northrop A-17 Army Attack Fighter 





NEW LOWER PRICE ON DRY SET. 


41” Span. Length 28”. Weight 8 oz. 1” Scale 


This new model, built very strong yet light in weight, is practically crash proof and 
will out-perform any large ale model built. Rises from ground in 10 feet and flies 
” 


wer 650 feet Set contains all parts printed on balsa, ready cut pant cores, 4% 
turned motor front, 11” steel type carved paulownia wood propeller, 2%” balsa 
wheels, tail wheel, formed wire parts, 26’ rubber, full size scale drawing, and all parts 
T , iry set without paints or liquids 3 5 
9 





24” Span. Color, Blue and Yellow. 


Complete set, postpaid coecrccevocesecseccs eee eccccccece 
If paints juids. and glue are desired, add 55e. Built model, ready to fly, as shown, Const. set with colored paints, etc $2 50 
$25.00 F.O.B., N. Y, postpaid ..... PLE: REI pSeeeesercccccoseocoosouseses ‘ . 


LOCKHEED VEGA GAS MODEL LOCKHEED ELECTRA R-20-1 BOEING P26A ARMY FIGHTER 














Model uses Brown or other 1/5 H.P. motors 


82” Span. Weight with motor 5 Ibs. 2742” Span. Length 17”. '2” Scale 
t contains formers, ribs, tips, pants, etc.. all ready cut Set has all parts printed on balsa, turned motor fronts, 22” Span Length 17” %4” Scale 
hape, 8%” turned motor front, 4%” rubber tired alr carved steel type props, set of 3% colored paints, glue Set has 3” celluloid motor tapered alum. cowl, &” prop 
e¢ silk coverin glue, and full sized drawing 7.50 etce., balsa wheels, concealed motor unit through fusel shown all parts printed on alsa Set of colored 
iry set without liquid age. Scale drawing. paints. This is finest P26A mate on market 
Price set, f.0. b. N.Y - “ Construction Set complete, postpaid........ , $2.95 Construction Set Postpaid..............see00. 2.75 


New Curtiss Army Hawk “75” or P36A New Lookheed P24B Army Fighter New Stearman PT13 Army Trainer 


ear. - | 





18” Span. Length 12”. Weight 1‘ oz. 
Complete set with paints $3 25 Set has all parts printed on balsa, 2” celluloid motor 
i 9” carved prop shown 6” carved prop, colored paints, and all parts as showr 


37” Span. Length 27”. Color, silver 


32” Span. Length 21”. Color, Blue, Yellow 


postpaid an . Set has all parts printed on balsa oe 
Set with 4” celluloid motor and cowl $ 00 Set colored paints A beauty for looks and $ Set with colored paints, ete., 
icenbewess 4. flights. Set Postpaid ee 2.95 postpaid 5600ssseheobsnebbtenesdains : 1.50 


%4” celluloid motor, alum SEND 10c COIN for 1938—16-page illustrated 
: Curtiss FIC ‘$0 15 catalog, showing latest army and navy models 
| Pr . 

California Dealer: Reginald Denny Industries, 5751 Hollywood Boulevard, Hollywood, Calif. 


MINIATURE AIRCRAFT CORP., 83 Low Terrace, New Brighton, New York 
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SPEED.. ACTION .. EXCITEMENT! 
Catch it all with this mi ! 
>a € 
at 
ret 
F € Triy S 
Uses economical Agfa A.8 
black d white 3 pict r H 
ment for extra roll of fil F , earls 
by 10”. ORDER NOW for Spe Int Suctory Pr 
only $3.98 Postpaid. C.O.D 7 
CANDID CAMERA SUPPLY co. 
303 West 42nd Street Dept. 22 New York, N. ¥ 

















COLT 45 Cal. 
“FRONTIER’”’ 
move. $445 


Basswood construction kit with working plans, 
machined barrel, cylinder and all necessary 
hardware, 

COLT 45 Cal. “FRONTIER” model kit, 434” barrel. $1.45 
Cal. **FRONTIER’ fel kit. 51” barre =m 








Cal, ‘‘FRONTIER"” rv el kit, 7” arrel 1.70 
Cal. Automatic Pist kit. ‘ ee »- 1.00 
rhompson 8S Mac e Gu r 1 ) 
e Thompson Sub 3 
SAVAG Cal. 32 Auto 75 
LUGER Auto. Pistol with 1.7 
LUGER Anto. Pistol wit! i 
COLT 25 Cal. Automat . 
These beautiful kits are ery i ade 
ape i re- 








of the best basswood are 
quire only a short time to finist Postpaid in U. S. A. 


GUN MODEL CO, 
Dept. K-45, 2908 N. Nordica Ave., Chicago, Ill 


The “TRU-DETAIL” FLYING SCALE 
MODEL of the GRUMMAN S.F.1 


Wing Span 2138 
RetractableLandingGear 











pellers, one for fying and the other f 





$2.50 
» AEE Fiving Kits with Fully Finished Parts 
Goeppingen $1.50 17 f Flea $2.00 
Fokker FX H 2.00 Ff 8 vk 2.50 
Vought Bomber $3.00 
ei clhee bie 1 soarer 40" Fle 
okke i ona De-( 
mughe Bomber a7 od t ‘ t ( 
‘Send 10c a our ¢ 
motor efficie ch 
INTERNATIONAL MODELS COMPANY 
251 West ie Street _New York, N. Y 
Distributors itn all F m ¢ . 
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Bird Flight 


(Continued from page 88) 











the soaring pelican has its wing tip bent 
upward; gliding close to the water sur 
face the tips are bent down, very often 
surface. (Sec. 14.) 
equalization of lift 
le explanation of 


touching the water 
This automatic 





utilizing 
f the oscillating and 
current By closer 
could be reduced to 
the problem of the rising air current. 

lo have an efficient entry of the air 
current the 


will be a simp 





the internal energy 
the pulsating air 
investigation they 


leading edge of the wing 
is usually 90 degrees with the side of the 
al design of a bird is a 


near mid wing, a 


body Che gener 
location proven by 
laboratory tests to be the best loca 
tion tor a low 
irmpit with its small 


powered airplane; the 
filets gives the 
compressed air an undisturbed flow to 
the tail. 


The tail of a bird l 


is of peculiar ae 
sign. At high speed and when soaring 
folded to give the lowest 
resistance possible lhe design of the 
tail is co-ordinating with the design of 
the wing When stalling the tail is 
opened and the wings moved forward 
in order to restore the balance, for the 
tail added new lifting forces aft of the 
original center of pressure. To give the 
tail an effective air flow there is usually 
trailing edge 
body. A slight twist 


making climbing turns 


a slight cutout where the 
connects to the 
of the 
is the only visible 





tail wh 
means of control; a 


rudder action is created by upward bent 


ta l ty] S 

The head of the bird plays a big role 
in controlling the air flow. Small feathers 
ndicate exactly the direction of the air 


flow. The head is usually larger than 


the neck i1 


ne eigen i the 


prevent changes of 


air flow when turn- 


ne it to look for food. In case ther 


AMAZING NEW ENGINE! 





Wonderful NEW HORNET 


Gas Model Motor Weighs 


only 34 ounces—YET has ONE-EIGHTH Horse Power! 





The last word in engine efficiency and performance 
for models having a wingspread from 36 to 50 inches 


4, H.P. @R. P. M. 300-10,000 
NO TENDENCY TO OVERHEAT 


OR INVERTED POSITION 


@ FOR MODELS HAVING WINGSPREAD 


FROM 36 TO 50 INCHES 


@ ENGINE ONE-PIECE MONA-DURALU- 
MIN TO ASSURE RIGIDNESS PLUS EX- 


CELLENT COOLING QUALITIES 
ENGINE COMPLETE—Postpaid in U.S. $17.50 
Send Orders Direct To: 
AVIATION 
PRODUCTS CO. 
619 South Federal Street 
CHICAGO ILLINOIS 


WEIGHT OF ENGINE ONLY 33, OUNCES 


DESIGNED TO OPERATE IN UPRIGHT 


81.750 


Pe postpaid 

















May, 1938 


is a slight gap between the head and 
the body crest feathe 
are provided for streamlining: they are 


very pronounced on pelicans and herons 


when soaring 





Birds with heads devoid of feathers have 
airsacs at the neck which they blow yp 
to reduce air res stance, 

The airsacs have another application 

bird structure; the bird when restin 
on ground or water folds its wings int 
body; this cavita 
tion is blown up with an airsac imme- 
diately after the bird 
in order to stream] 


a cavitation of the 


spreads its Win 
Years 


ago these airsacs were supposed to en 


ine the body. 
able the bird to soar. 
The beak o! birds has a design not 


conforming to aeronautical 
but its 


standards, 


purpose is indicated by the 
diamond cross section, dividing th 
flow into four main air flows. Chr 
by greater displacement of the head 





flow can be directed to the part of 
bird where it 

The nostril and its location depends 
on the habitat of the bird. Birds soar- 


is required. 


ing over land have them usually on th 
side and often protected by small 
feathers \ certain 

by the beak will supply clean air t 
the lungs. Sea birds 
albatross, do not 


turbulency created 


especially the 
need this precaution 
and have their nostrils directly in the air- 
which has no re 
sistance, should be of 


stream. This design, 
interest to the 
intakes for car- 
buretors and radiators. (Sec. 16.) 


The same careful detail is present for 


engineer designing air 


the protection of the eyes against direct 
usually a slight ridge around 
the eyes creates a fixed turbulency. This 


air stream; 


kind of turbulency is very pronounce 
with the great white owl, which has its 
eyes set so that it is protected against 
any noctural encounter. The placement 
of the feathers shows the radial air flow 
and explains the big fixed turbulent cone 
in front of the head to streamline the 
body as shown in Sec. 15. 


There is a small wing at the first 





ila or the thumb which 
1 tab for the 


joint called the 





acts as an automatic cont 
wing. 

It may not be out of line if the prob- 
lem of the required power of bird and 
that of the airplane is compared. A 
applied to bird 
noted in Sec 


formula which n ay be 
and airplane, 13, is based 
on the wing loading and power loading. 


produced by the bird is 


Phe power 


assumed to be in direct proportion to 
the weight of the pect ral (chest) 
muscle, and to be able to give .072 h.p. 
for each pound of muscle. The result 


shows that the bird has a greater lifting 
ability than the airplane. 

In conclusion it may be mentioned 
that the copy of a bird was only detri- 
mental to the ad\ 
The only benefit derived from the study 
of bird flight was the 
nevertheless, a more scie1 


ancement of aviation. 


cambered wing 
section; tine 
study of soaring birds may show us new 
stability on airplanes, 
problems on soaring can 


laboratory tests 


Ways of improvin;s 
for today al 
only be proved from 


on hand. 





z= ; 
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Two Lucky Marines 


(Continued from page 12) 





Sky Lights 


(Continued from page 21) 











s nerves quaking. Morale quickly re 


turned to this typically military flyer, 

wever, and he took charge of his 
“shantom plane,” sped away from Kear- 
net Mesa and landed safely, a few min- 
ites later, at North Island. 


Then Lieutenant Morrow learned what 
saved his life. During the 
his plane, a major 


robably 


ireening descent 





ortion of the target sleeve had worked 

tself loose and fallen from the wing. 

us, when he made his last desperate 

inge into the cockpit with the odds 

ely so great against him, he was 

ce again able to manipulate the con 

And this is just one of the many com- 

tions that ar possible with the 

isms of airplanes in flight. 

They still talk of 2-MS-3 as the “phan- 

lane” and its two occupants, Lieu- 

nt Morrow and Corporal Frankel, as 

e fivers who outgrinned death to live 

rough a situation that ordinarily hap 
ens only in the wildest fiction. 


END 


they have been carried as far as possible 
in this manner they are then hauled up 
to the tower and onto the platform by 
means of ropes. 

In the matter of assembling a 
on a six foot square 


fc ur fc rot 


beacon tower the 


worker discovers that he is quite like the 
man on the flying trapeze and if any 
kind of a fresh breeze is blowing he has 


an aerial artist’s job in keeping the beacon 
from rolling back down to the foot of 
the mountain. 

When the tower and its attendant auto- 
matic machinery has been erected, its care 
is turned over to an airways mechanician 
who has problems of his own in servicing 
and keeping in operation several beacons 
over a wide territory. Although it may 
be from ten to 15 miles between beacons 
the mechanic may have to travel 100 miles 
to service the machinery and if his towers 
100 miles he 
nearly 
haul 


cover an airline distance of 

can be pretty sure of covering 

2,000 miles a month by truck to 

gasoline and oil and repairs to his charges. 
END 
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‘AERONAUTICAL 








UNIVERSITY 


(Founded by Curtiss-Wright) 


Government Approved . . . Accredited 


Our graduates are with all leading 
aviation companies and air lines. 
Courses in 
AERONAUTICAL ENGINEERING 
Mathematics, Drafting, Airplane Design, Stress 
Analysis, Wind Tunnel, etc.; thirty subjects. 
LICENSED MECHANICS 

pares for Government licenses; Airplane, 
Engine Radio. Includes Sheet Metal, 
Mowding. Drafting, Aircraft Construction, En- 
gines, Inspection and Maintenance. 

ADMINISTRATION 
Transport, Traffic. Sales Aviation-Advertising, 
Aerial Photography, Airport Accounting, Navi- 
gation, Meteorology, Airplanes, Engines, Radio 
J. S. Government License. 


ulpment, 


e 
Outstanding faculty. Up-to-date ec 
and 


Reasonable tuition. Easy terms, Jay 
Evening Sessions. Enroll now. 


ENROLL NOW 
Address 
AERONAUTICAL UNIVERSITY 
CURTISS-WRIGHT BLDG. 


Dept. P. A. 
1338 S. Michigan Bivd. 
Chicago, Illinois 


“Sez 


ACCREDITED 











REMEMBER YOUR CUB DEALER 





HE IS READY TO HELP YOU 








WHERE TO BUY 


SALES 





YOUR CUB 


SERVICE 











THERE IS A DEALER NEAR WHO 
BE IT A COTTER-PIN OR A 


CUB AIRCRAFT, LTD. 







MAINE AIRWAYS, INC. 


CAN SUPPLY YOUR EVERY NEED 
SQUADRON OF AIRPLANES 


PENNSYLVANIA McCRAY FLYING SERVICE 





CANADA 


Complete CUB Service 
Sales—Instruction—Parts 


| THE CANADIAN CUB 

now approved on 
Wheels—F loats—Skis 

| Information cheerfully given 

Write or wire 


CUB Aircraft Corp. Limited 


Hamilton Ontario 






SALES - SERVICE 





Nua 2 _ | SCHOOL CHARTER 


> -_ 





Northern New England Cub Distributor Govern- 
ment approved Repair Sta. #2 


#245. 
AIRWAYS, INC. Waterville, Maine 








ILLINOIS TUFTS-EDGCUMBE, INC. 


NEW JERSEY BENNETT AIR SERVICE 


NEIL R, McCRAY 
CUB & STINSON DISTRIBUTOR 
FOR WESTERN PENNA. 
& CHAUTAUQUA CO., N. Y. 
CALL, WRITE OR WIRE FOR 
DEMONSTRATION 


ERIE CO. AIRPORT, FAIRVIEW, PA. 





TEXAS LOU FOOTE FLYING SERVICE 








| 
| TUFTS-EDGCUMBE, INC. 
Northern Ilinois Distributor 
PAL-WAUKEE AIRPORT, 
MT. PROSPECT 
| New & Used CUBS for Sale 
| 


TRADES—TERMS 


NEW JERSEY, NEW YORK CITY, LONG ISLAND, 
PHILADELPHIA Bennett Air Service 
HIGHTSTOWN, N. J. 


END your own depression with a Cub. We show you 
how to make money with a Cub. We shall be glad 
to explain our proposition if you will come to Central 
Jersey Airport or wire for our representative to see you 








Write us or « "HEELING 69 
wie ws 08 on Vleet Bennett Air Service, P. 0. Box 47, Hightstown, N. J. 
MARYLAND JOHN HINSON NEW YORK HYLAN FLYING SERVICE 





JOHN HINSON, DISTRIBUTOR for MARYLAND, 
DISTRICT OF COLUMBIA and NORTHERN VIR 
GINIA, OFFICE AT 740 FOREST DRIVE, HYATTS- 
VILLE, MARYLAND. 


|AIRPORT—QUEENS CHAPEL, HYATTSVILLE. 
MARYLAND 

|CALL OR WRITE TO-DAY FOR DEMONSTRATION 
IN THE NEW CUB SPORT. THE LATEST WORD 
IN LIGHT AIRPLANE BEAUTY AND PERFOR- 


MANCE OF TO-DAY 





HYLAN FLYING SERVICE 
Distributors for 


CUB 


Airplanes 
In Central & Western New York 
— USED 
Rochester Airport 
Rochester, New York 
Telephone—Genesee 7657 


NEW 


DON'T PAY TO LEARN! 
WE GIVE A FREE SOLO COURSE WITH EACH 
NEW CUB PURCHASE. 
GET IN ON OUR EASY-TO-BUY NOW! 
WAIT UNTIL THE RUSH STARTS. 
THIS IS THE CUB YEAR 
SALES SERVICE 
LOU FOOTE FLYING SERVICE 
HANGAR A LOVE FIELD 


DON'T 


STORAGE 


DALLAS 





VIRGINIA WILLIAM _T. McGALLIARD 


BUY A CUB AND LEARN TO FLY 
WITH YOUR NEAREST DEALER 
Charles Kilgore—721 Pearl St.—Bristol 
Southe rn Airways—Municipal Airport 
w Edmondson—Preston Glenn Airport 
Jeff Nolan—Central Airport—Richmond 
oe ¢ Reynolds—Municipal Airport—Roanoke 
H. Faber—Valley Airport—-Waynesboro 
FOR DEMONSTRATION OR INFORMATION 


WRITE WM. T. McGALLIARD, DISTRIBUTOR 
Gordonsville, Va. 





Danville 
Lynchburg 








OREGON ART WHITAKER 


NORTH CAROLINA CAMEL CITY FLYING SERVICE 


WEST VIRGINIA CLARKSBURG FLYING SERVICE 





ART WHITAKER 
Portland Airport—Portland, Oregon 


Distributor for Oregon, Washington, 
Idaho 


Complete parts—repairs—service 








SEE McGINNIS! 
Carolina’s Air Sales Headquarters 


WINSTON SALEM, N. C. 


Authorized Parts and Service for Conti- 
nental Motors up to 150 H.P. Competent 
Instruction. Reliable Charter Service. 


CUB—STINSON—CONTINENTAL 








The following dealers will also be glad to demon- 
strate a new CUB and explain our “EASY TO BUY 
AND EASY TO FLY”’ plan. 

Parkersburg Flying Service, Parkersburg, W. Va. 

Tate Flying Service, Huntington, W. Va. 

V. Wa. Sportsman's Pilot Association, Charlestown, 


Godsey-Evans Flying Service, Princeton, W. Va 
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Guiding Sparks The Yanks In Spain 
(Continued from page 20) (Continued from page 37) 
night. For the benefit of radio fans it ized signals, thus avoiding night effect. by the Spanish insurgents caused a stip 


can be said that their radiations are non- 
a vertical and a 
ontal 


polarized and consist of 
horizontal component. The horiz 
component from the 
side layer, causing fading 


is reflected 
which affects 


the “A” and the “N” wave patterns un 
equally, causing the zone where the 
signals are equal, that is, the beam, to 
shift. Many loop beacons are being re 


placed under the present airwa 
provement 


stations, which send out vertically polar 


program with modern TL 








AIR-COOLED FORD A 
Conversion. 180 Ibs. Runs cool. No machining. Elim 
inates water, radiator, low cost. Complete simple 


instructions, illustrated pictures 50c. 
ELECTRIC MANUFACTURING, ST. PAUL, MINN 
















MATIC ADDER, 
easy. It’s accurate, « 


NEW AUTO 
>s adding 
i ea rat Capacit 






ice $3.75 delivered 





ents wanted 
J. 4. BASSETT & CO 
Dept. 34, Box 302, Altadena, Calif 
Ve PL TWIN Grr Pere S 
. . Miniature Camera 
A swell little camera. Made of 
ompact 1 


sturdy 
Ea 


















s r 
- 
wt 
yutfit 
0 t ette 
and plete price list of mera 
yt and equipment 


supplies 
HOBBY Inst., 260 Troy Ave., Brooklyn 


N.Y. 
THE ANSWER IS ‘ J l” 
to the QUESTION: ‘‘What are = 
authentic fiving a 
; ve 


the finest, most 


model airplanes and 


considering quality the t 

underpriced! 4) t Kit he, up Also 36 new C-D 
Airplane-type-construction R. R Kits that are hen 
lutely sensational Ru le at once fo ew 1938 m 
plete C-D Catalog. Build REAL models 


CLEVELAND MODEL & SUPPLY CO.. INC 
4508-B39 Lorain Ave., Cleveland, Ohio, U.S.A 


BRAMAN -JOHNSON, Inc. 


Hangar B Roosevelt Field 
Mineola, N. Y. 








Dealers For 


RYAN AIRCRAFT 


INSTRUCTION IN 
AERIAL PHOTOGRAPH Y 























B ECOME an Aeronautical Engineer. 
108 Weeks. Bachelor of Science degree. 


with wind-tunnel (see illustration). 
designed to save student time and money. 
able at nearby airports. 
manufacture and sales work are in demand. 


Living costs and tuition low. 
work. World famous for technical 2-year courses. 
Write for catalog. 
758 College Ave. 


But a good many loop beacons will re 


main in use for some time to come. 
Of course, direction-finders, too, are 
affected by bent radio signals. But a 


pilot or radio operator can check on sta- 
tions in various directions, including or- 
dinary broadcast stations. And a direc- 
tion-finder pays no attention to phantom 
determine the direction 


nals are coming, regard- 


beams. It can 
from which sis 
less of whether those signals are saying 
“N”, or “A”, or both together in a con- 
stant hum, or “We will now hear Tschai- 
kovsky’s Fourth Symphony.” 

There is much discussion just now of 
the place ground station direction-finders 
are to play in land transport. They have 
proved their reliability, in fact, their in- 
dispensability, in ocean air transport. It 
is said that in eight years of operations 
American ship lost its 
and that one was not 


only one Pan 
bearings in flight, 
equipped with radio. 

The ocean lines use highly developed 
ground direction finding stations of the 
Adcock type, which determine the bear 
ng of a radio telegraph signal sent from 
the plane. Ground men calculate the 
position and radio-telegraph a_ report 
back to the plane. This method saves the 
flight the trouble of making the 
rather involved calculations. 

It is argued that the pilot and copilot 


of land transports have too much to do 


crew 


already to be bothered with taking bear- 
ings on two stations and using the tri- 
angulation method necessary to obtain a 
position “fix”. 

Che pilot must first find the angle be 
tween his compass course and the direc 
tion of the incoming signals, which en 
ables him to calculate the 
courses to the stations from him. 
he must calculate the courses to himself 


compass 
Then 


from the stations, which cannot be done 
merely by taking the figure 180 degrees 
round the Because of the 
inanner in which most charts are drawn, 


compass. 


he must apply a correction of 0.6 degrees 
for each degree of longitude between his 
assumed position and the station, adding 
if west of the station and subtracting if 
east. Then he draws the lines out from 
the two stations at this corrected angle, 
and he will be pretty close to where the 


lines cross. END 





Tri-State College course given in 
Graduates in Mechanical 
Engineering can complete aeronautical course in 2 terms (24 weeks). 
Thoreugh training in all fundamental engineering subjects. 
Non-essentials eliminated. Courses 
Flying school facilities avail- 
Properly trained engincers in design, research, 
Enter September, January, 
March, June. Courses are offered also in Civil, Electrical, Mechanical, 
Chemical, Radio Engineering; Business Administration and Accounting. 
Those who lack high school may make up 
Graduates successful, 


Angola, Ind. 


Equipped 

















abroad and in the United States. Con- 
tributing to the wide publicity given his 
capture were the dramatic appeal of his 
young wife, Mrs. Edith Rogers Dahl, 
who used to be a singer in Rudy Vallee’s 
band, and the formal diplomatic inter. 
cession of the U. S. State Department 
for Dahl's release. 

Only a small percentage of the Ameri- 
can public is aware that there are from 
5,000 to 7,000 American volunteers jp 
Spain. 

The American volunteers enlisted and 
fighting with the Spanish forces have 
zeal and courage, but being youngsters, 
they know little or nothing about sol- 
diering. They were given some intensive 
training in camps near Madrid where 
they learned to shoot rifles and handle 
machine guns. 

The 
sufficient 


had 
them- 


volunteers 
organize 


early American 
numbers to 
selves into battalions, the George 
Washington Battalion and the Abraham 
Lincoln Battalion. These two groups, to- 
gether with other foreign volunteers, 
played their biggest role in November, 
1936, when they saved Madrid from what 
was considered the heaviest offensive by 
General Their services 
to the government cause were consider- 
able up to the spring of 1937, when the 
equipment and the size of the Spanish 


two 


Franco’s forces. 


army ‘had improved and increased s 
rapidly. 
The latest report was that, last August 


a fresh body of United States youths 
estimated at about 870, with a sprinkling 
of older men who had seen service in the 


world war, had formed another Ameri- 
can battalion and had had heated dis- 
cussions as to what name they would 


adopt. Some wanted to name it the 
Thomas Jefferson Battalion, but the ma- 
jority prevailed and named _ the third 
Yankee group the Patrick Henry Battalion. 

At the beginning of the civil war the 
French constituted the bulk of the I nter- 
national Brigade of the Spanish govern- 
ment. The vast majority of fresh re 
cruits hail from the United States, Mex 
ico, Cuba and South America. As you 
travel through the main thoroughfares in 
Madrid, Valencia, you will hear accents 
from the Mississippi Valley, the Bronx 
New England, Philadelphia, Chicago and 
the West Coast, and the American vol- 
unteers mingle freely with the Spanish 

The foreign volunteers almost invari 
ably had to steal out of their own coun- 


tries over obstructions erected by their 
governments, and when the fighting 's 
done and these volunteers return to their 


respective countries they will face diff- 
culties. This is the case with Americat 
volunteers. The writer made an inquir) 
to the State Department in Washingtor 
and was informed that the American cit! 
zens who go to Spain to fight have don 
so against the law of their country 

So they must remain anonymous even 
in death. The American heroism is per 
petuated on a tombstone near Madrid 

END 
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e 
Con- 
* hi i k 
his viation BOO 
Dahl, 
llee’s 
inter- 
ment 
No one interested in practical aviation can afford to be without Lt. Col. cs 
‘ Page's latest book, Airplane Servicing Manual. Here at last is complete 
meri- guidance in every phase of servicing—a volume encyclopedic in scope, yet for 
from concise in its method of presentation and written in the clearest style. The STUDENTS 
oy entire aviation maintenance field is covered with painstaking thorough- PILOTS 
rs im ness—yet the author never departs from his purpose of making the book —— ee 
serve as a rapid-fire, day by day guide in practical problems. There are AIRPLANE MECHANICS 
j 29 monumental chapters, copiously and graphically illustrated. The fol- ENGINE MECHANICS 
1 ane lowing are a few of the many subjects dealt with in every theoretical and : ae 
have practical detail: Machine Shop Tools and Equipment—Small Tools for COMMERCIAL 
the Machinist and Mechanic—Shop and Assembly Floor Equipment— OPERATORS 
sters Principal Materials Used in Airplane Primary Structure—Wood Work- FIELD SERVICE MEN 
sol- ing Machinery—Wood as Structural Material—Plywood and Plymetal— 
neh Airplane Wood Working Processes—Repairing Airplane Wood Parts— * 
EESEV( Gluing Practice—Wood Bending—Airplane Wing and Fuselage Cover- . ae . 
vhere ing—Fabric and Other Materials—Fabric Manipulation——Finishing and Comprohensively Covers 
T Doping Airplane Parts—Sheet Metal Shop Equipment—Welded Steel INSPECTION 
andi Frame Construction and Repair Construction of All Metal Airplane TROUBLE SHOOTING 
Structures— Making Repairs in Sheet Metal Shop—Repairing Fuselage REPAIRING 
had Parts—Landing Gear Maintenance—Oxy-Acetylene and Electric Weld- ae 
— ing Methods—Soldering and Brazing—Airplane Bracing Control Wires RIGGING 
hem- and Cables, Tube and Pipe Work-——-Aerodynamic Terms Pertaining to MAINTENANCE 
eorge Flight and Rigging Instructions for Rigging and Aligning—Periodical AIRCRAFT RADIO 
Airplane Inspection—Systematic Generai Inspection Procedure—In- 
aham spection Forms—-Winter Operation of Airplanes—Airplane Engine and all other 
s, to- Inspection and Maintenance—Engine Troubles and Remedies—Engine servicing problems 
i - Trouble Charts—Removing and Remounting Engines in Airplanes— 
teers Aircraft Radio (Fixed Equipment). ° 
nber, 
ube, AIRPLANE SERVICING MANUAL by Lt. Col. V. W. Pase 
i 487 Illustrations from Photographs, Drawings and Factory Blueprints 
ve Uv . 
1000 Pages (6x9) Sent on Approval Price, $6.00 
vice ‘i je 
sider- | Another Important New Publication 


nthe METAL AIRPLANE STRUCTURES By Major F. E. Loudy 


























1s Contents HIS volume treats comprehensively and expertly of metal construc- 
tion in present day airplanes. The author’s object was to make 
cust e available in a single compact volume complete, up-to-the-minute data 
vuths ee or taEral. ain on metal airplane theory, practice and design. He analyzes and de- 
sees = e 4 ad . . . . . 
beta PLANES scribes in detail the various types of planes, their structure and under- About the Authors: 
os ie Il MATERIALS OF CON- lying principles of design, materials of construction, structural ele- LT. COL. V. W. PAGE 
STRUCTION ments, welded and riveted joints, metal wings and beams, fuselage, hull Has had a long and distinguished 
_ } lil STRUCTURAL ELEMENTS and float design, etc., etc. This book is especially timely because of career ss al Fone Goer, & 
1S- » . . . *¥: Ss vi ame 2 . Li s - 
an IV WELDED JOINTS the increasing use of metal planes and the possibility that all-metal rience includes practical work with 
vou VY RIVETED JOINTS airplanes may soon become the universally accepted type. METAL thousands of planes and engines of 
| > : J TL Na hl TorrT’ Cc * . . * ifere > y rd 
the VI STRESSED SKIN DESIGN ATRPLANE STRUCTURES gives to all concerned with practical - a types Col i. agé’s 
y » ’ ” 3s . . . * t * atior subye Ss are 
ma on sane [at cae 5S aviation an opportunity to become thoroughly posted on the subject ice A yy ay: I oe: age pine 
thir IX WING DESIGN and to be prepared for new developments in this field. Seasoned nautical schools throughout the 
ewe nerinee actics on. ¢ nts ¢ 1e i ; , world. 
alion. X FUSELAGE DESIGN engineers, practical shop men, and students as well, will find this book MAJOR F. E. LOUDY 
, XI HULL AND FLOAT to be invaluable in their daily work. Numerous tables, formulae and . sp Bee Bae 
r A — . . . 4 ’ . vray At present, Aeronautic: “nginecr, 
‘ DESIGN engineering drawings round out the volume’s usefulness. METAL Office of Rommtier of ‘Naval Air 
ave BIBLIOGRAPHY AIRPLANE STRUCTURES belongs in the working library of every- craft, Curtiss Aeroplane Div 
— e one actively engaged in aeronautical occupations. Holder of numerous patents. Dis 
re 4 tinguished designer and construc 
. tor of all types of airships. De 
Mex | Ou} duth » seen Book 284 Illustrations & Charts 68 Tables grees and wae a 
; 1er Authentic Aviation Books . 2 Res.. B.S.E. (Ae. E.), M.A.S 
yo ner pe 500 Pages (6x9) Price, $5.00 MLE : FlAeS. ER 
cia BY AERIAL NAVIGATION LAF LACS.E 
cents ; and METEOROLOGY All HENLEY PUBLICATIONS Sent For Your Inspection 
ronx By CAPT. LEWIS A. YANCEY The HENLEY imprint on a book is a sign of titles as called for by technical progress 
: Nike scduciae’ Sur vain kt Gan ecient aes aa experienced technical thoroughness and authenticity. For You can rely on HENLEY books. Take ad 
) al tke 3 1 die caland quacwtines on aieeianl tn thn Geld many years we have heen publishing top- vantage now of our approval offer—-all 
vol actos dere Seiens animate =i et we citlienk sactetedl etunn ranking authors in automotive, aviation and HENLEY publications are shipped subject 
| tion in | ning . neal < bee one knowledge of neutiion cael allied fields. No expense is spared to keep to inspection. Money promptly refunded if 
nis - rab . : 5 witen : our publications up to date or to issue new you are not completely satisfied 


Contains all the practical information required 


var . er to fj s Dept. of Commerce examinations. ® 
ur 350 Paces 102 Illustrations Price $4.00 Use T is ON APPROVAL | Te) rm Today! 


- AVIATION ENGINE EXAMINER 





cheir By LT. COL. V. W. PAGE to NORMAN P. HENLEY PUBLISHING COMPANY 

coi \ te tic course of lessons in practical aero repairing in 2 WEST 45th STREET DEPT. P.A. 5.38 NEW YORK, N. Y. 

diff | Shop or field Considers all leading types of engines and all Send me ON APPROVAL the book or books checked below. T will pay postman the prices 

rical hase f research and practical operation. Invaluable to the marked (plus postage) when the package arrives, with the understanding that after 10 days’ 
: I | field mechanic and to the student pilot—to all con inspection I may return the hook (or books) to you and you will refund my payment in full 

juir |} cert th aviation construction, maintenance and repair. AIRPLANE SERVICING MANUAL, $6.00 

gtor 440 Pages 244 Mlustrations Price $3.00 [] Metal Airplane Structures, $5.00 () Aviation Engine Examiner, $3.00 

cit [] Aerial Navigation & Meteorology, $4.00 C] ABC eof Gliding and Sailflying, $1.50 





; ABC of GLIDING and SAILFLYING WONG 00605005600500569550006 PYTTTITTT TTT TTT iT TTT TTT eee 





t orless flying. Covers air currents, 1ddre 
aring birds scription of modern gliders, training GATOSS cece er eee eee OOOOH SOHO HEHEHE ETH EEHEEEEEEHHEHEHEEHEEEEEEHEEHEEEEE EES 
evel tor gl g, materials used in construction, etc. Based on Cc cneecnkepenet seed ebeseaheccenerenawenns ND. 6 x cnin 7 
yer 08 ictical experience W ritten m simple, non-tech- [] NOTE: Check here if you are enclosing remittance with this coupon If so, send net 
I l ( dited by Lt. Col. V. W. Page. price only, omitting postage which we will pay. Same ON APPROVAL and return 





: guag 
drid 294 Pages 72 IOlustrations Price $1.50 privilege 





























New TAYLOR CUB 


Span, 79%” Length, 50 


Our most recent flight sensation, A beauty 
low with red trim. Complete kit, including 
M & M Air Wheels, a real buy at........0+ 
a 





ART CHESTER'S (Jeep) 


Approved by Art Chester 
Span, 71! gr 561 


An ideal flying gas model « Art ¢ bester's 
racer in cream with dark gree n trin 
Complete kit, including M & M Air 


Wheels, for only............. = 
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IMPORTANT NOTE! 
These kits are ABSOLUTELY 
COMPLETE, except for 
motor. Get any one of them 
and eliminate the necessity 
of having to buy a lot of 
extra parts. Each kit con- 
tains: all movable controls, 
ready formed landing gear, 
and motor mount, spun alum. 
cowls—where necessary, FULL 


SIZE BLUE PRINTS, license 


in yel- numbers and authentic mark- 
$8. 50 ings, sheet aluminum, semi- 
finished wheel pants on models 

3g shown, leading and trailing 


edges tapered to shape on 
tapered wing models, all 
liquids (including colors), 
switches, bolts, screws, etc., 
and the majority of curved 
parts cut to shape; such as 
ribs, forms, wing-tips, etc. 
Such completeness will enable 
you to build a finer gas model. 











OTHER GAS MODELS 
The REARWIN Speedster 


Span, 6’ Length, 3'6” 
classy \ vinning nationwide favorite 
ADI ed by thousands. Rich appearing red 
and l ibination. Complete kit, in- 
adit M «& OM Air Wheels, 
| | Pelvic $8.50 


only . 


The MONOCOUPE 90-A 


Span, 76” Length, 50” 


A knockou both in flyability and appear 
ance Rich blue, trimmed in silver. Price 
of this unmatchable kit with 

M & M Air Wheels, only....... $12. 50 


The LUSCOMBE PHANTOM 


Aperoved AA ag Luscombe Airplane Corp. 


, 64” Length, 51” 
All the lates t improvements tend to make 
this ar anding oe Yellow with red 
trir € 4 striking appearance. Price 


a Mt fas Mt Wheels, ‘$14, 00 
The STINSON RELIANT 





i Approved by the Stinson Aircraft Corp. 
Span, 6'1134 Length, 53” 
HOWARD D. G. A.-8 A nappy ob in black and yellow. with 
nty wing face, to make it glide 
Approved by Ben. 0. Howard ly. ‘This de luxe kit ineluding M & M 
Span, 64” Length, 51 Al r Wheels 
A great gas model of a great flyer, in a rich orange Priced at. cccccccesccsccsvecs $14.50 
and black combination. Complete kit, including 
M & M Air Wheels, can’t be beat 12.5 U. S. ARMY PURSUIT 
. bn tne Span, 57 ength, 
at this price... $ - 0 A knobby, stable, and consistent flyer, in 
blu th army yellow wings. Complete kit, 
including colored army insignia 
and M & M Air Wheels, only. $8. 00 
<7 FAIRCHILD DELUXE 
RANGER "24" 
Apereved LZ Fairchild Aircraft Corp. 
Sp 6'834” Length, 58” 
Excel saat ter 4 nty of wing surface gives 
it a wonderful gliding angle. Gray with red 
trim truly outstanding kit, including 
M & M Air Wheels 
ats POG cient neseesonaee . $10.00 





” The SILVER FLYER 


Span, 6’ Length, 3'6” 
A trim single seater pursuit job. Complete 
kit, with balsa air wheels. Only 


8 AVIATION PRODUCTS Co, 619 So 


Please rush the following } 
I enclose 


NAME 


cITy 


Note: 


' 
| 
' 
' 
, 
| Enclosed find $1.00 dep Lalar COD 
' 
a 
' 
, 
7 West of Mississippi, and Canada, a For 


CUSTOM-BUILT KITS FOR 
PARTICULAR MODEL BUILDERS 


$6.50 MAIL COUPON TODAY! 


uth Federal Street Chicago, illinois 
t postage charg 
ac tdwcset etuendlendeb<xentenasedadbenteuneas 
STATE bbennen 
ign 1 Add 5% to cover mailing cests on each kit. 
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Man Under the Hood _ 


(Continued from page 2 








around the cylinder. Oil pressure 
on the engine moves the cylinder in and 


out to change pitch in the air—the 
change coming about as a result oj 
movements of the cam in the grooves 

Oil pressure is at 60 to 90 pounds 
per square inch. 

On the groove is a high spot whic} 
limits the range of pitch for ordinar 
conditions. ... But in case of failure th 
pilots open a valve and let fluid fron 
the hydraulic system for flaps and 
wheels into the cylinder. . .. This fluid 


is at 600 pounds per square inch, enoug 

to push the over the high spot t 

full feathering position. The fluid is 

introduced at the end of the 

cylinder to push the prop out of feather- 

ing. Nifty eh, if you can follow me 
* es 2 


cam 


opposite 


What happens to pilots who were fired 
by some of the U. S. airlines last winter’ 
... Two of them 
for K. L. M. the 
in Europe, flying 
Batavia all across the 
terranean and India. 
Now we'll hear just how European oper- 


work 


Airline 


have gone to 
Dutch 
Amsterdam t 


the Medi- 


Some fun..., 


Royal 
from 


face of 





ations compare with our own. 
« <¢ = 
There’s a lot of gossip among former 
domestic airline pilots about the poor 


job of maintenance done on a Central and 


South American line. Several of t 
boys who once worked in the U. S. quit 
after seeing the way airplanes and en 
gines are treated by that company. 
One pilot who quit was offered a pass 
on the line toward home. “Hell, 
says he, “think I'd ride as a passenger 
in a ship I'd be scared to fly?” .. t 
And he took the boat home. . . . This 
does not apply to Pan American Airways 
System, Inc Pan American itself 1s 
famed the world over for its fine opera- 
tions and maintenance. .. 
* * x 

From an assistant snooper in the Doug: 
las aircraft plant comes word that none 
of the jigs used in building of the first 
DC-4 have been dismantled Donald 


Douglas is a smart business man. . 
He knows that if the first D¢ 
ful he will, by retaining jigs, be abl 
to go into production immediately on this 
airplane. There is 4 
a whisper, mind 


very 
"-4 is success 
his 
radically new 


whisper—only you—that 


Mr. Douglas already has some production 
orders for DC-4’s The whispers sa 
that one order is from KLM. The 


whisperers also say there is another orde 
from one of the major American transport 
lines. Another guess would be that 
the Army Air Corps has hinted to Douglas 
that he keep those jigs standing. . . The 
Army, you know, is very much interested 
in four-engined bombers. 

* * * 

Our Washington informer says the aif 
mail legislative muddle is 
ever. The bill’s been re-written s0 
many times nobody knows what’s in of 
out. Colonel Gorrell, czar of the 


worse than 
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airline industry, who was so hopeful for 
4 while, is even beginning to be skepti- 


cal. . 
* * * 


A wealthy middlewestern owner of 
ne of the new Grumman commercial 
f n airplanes was at Palm Beach. 
The night he was scheduled to start 





rth, homeward, he went to the airport 
nd retired on the special bed built in- 
side the cabin. . . All the airport em- 


wes saw him fall asleep. ... When the 
lots arrived later, prepared to fly, they 
vere told he was inside, so they took 
ff, Arriving at Charleston, S. C. 
they discovered no passenger. ... The 
wner had dressed and left the ship at 
1m Beach but no one had seen him 
_.. . He was raving when he found 
e'd been left behind. 

* * * 
There’s one corner of the Lockheed 
wnt at Burbank, Cal., that is locked, 
sled and censored with the thorough- 

mmon to any hush-hush Army 

roject 

* * * 
Tune 1 is the day Fred Fagg leaves the 
. u of Air Commerce ... when Sec- 
tary Roper appointed Fagg director of 


the Bureau, it was with the understanding 
t turns to Northwestern Univer- 
lune 1 with the resultant shots-in- 


dark as to who will replace him... 
t persistent yarn is that the new Air 
mmerce Director will be Casey Jones 
the other hand, chances are almost 

equal that the Bureau is about washed up 

..and U. S, civil aeronautics will go to 
that Federal Aviation Commission recently 
recommended . . 

* * * 

For the time being, we'll just label this a 
hazy rumor”... but the fact remains that 
certain American Airlines officials have 
been spending a bit of time recently up 
pa Pam. . the Minnesota city, you 
now, is Northwest Airlines’ base .. . is 

rican in the market for Northwest ? 
C. R. Smith, American's president, 
insists it’s a “false rumor.” 
: @ « 

Don’t be surprised if you suddenly hear 
that Mr. Hearst's Junior Birdmen of 
America organization folds up... also 
the Air Line Pilots’ Association... 

END 





° o.° _ 
Commemoration Edition 


SWEDENBORG 

LIFE AND TEACHING | 
By George Trobridge 

Prepared in commémoration of the 


250th 


Anniversary of the birth of 
EMANUEL SWEDENBORG 


now being celebrated 
throughout the world, 
A book of 348 pages, hand- 
somely bound in semi-limp 
imitation leather covers, 
gilt lettering and rounded 
corners. 25 cents postpaid; 
Paper edition 10c. ‘Heaven and Hell’ 
by Emanuel Swedenborg, 5 cents post- 
Paid (mailing cost). Address: 


SWEDENBORG FOUNDATION, Inc. 
51 East 42nd Street,New York = 2 
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Director 

of March 

of Time— 
William Spier 


RADIO'S 
HISTORY-MAKING— 
HISTORY-RECORDING MARCH OF TIME! 


NOW-—for the first time—RADIO NEWS gives you the “inside” of this favorite 
national newsfeature! How was it possible for a presentation of the Hindenburg 
disaster to be prepared only two hours before broadcast time . . . orchestra and 
sound to provide illusion of storm ... explosions . . . frenzied cries . . . crack- 
ling flames ...crumpling girders ...an auditory “scoop” when only barest 
bulletins were available? 


NOW—you may “sit through” the dramatic preparation of the March of Time 
program! How are the voices so accurately duplicated? Where is this unusual 
“voice talent” found? Do you know how many voices are auditioned every year? 
How are the thrilling, diversified sound effects produced? Do you know how 
many seconds of preparation are spent for each second of the thirty-minute pro- 
gram? You will be amazed to learn about these heretofore concealed tidings of 
the March of Time! Don’t miss this inspiring article .. . 


A FEW FEATURES IN THE MAY ISSUE 


e Microphone Manners ¢ Short Wave Propaganda War 
¢ Within Earshot Of The Editor ¢ Not For Rebroadcast 
« Airline Radiomen e The Photocell 
e Spanish War & Radio e And Many Others 
MAIL COUPON BELOW! 
SPECIAL INTRODUCTORY 
SUBSCRIPTION OFFER 








= a ee 
| RADIO NEWS, 608 South Dearborn Street 
Chicago, [Illinois 

6 Issues of the New Radio News for $1 
Enclosed find one dollar. Please start my subscription 









Now On Sale 


(Foreign postage SOc extra) 





ED cendicestencinnttssnienaienendeiciinmantinmninns issue. 
At All Name . anabeanait Address 
a Newsstands City State 
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BUYERS’ DIRECTORY 


RATES: $7.00 per inch 



























































































































































ha 
AIRPLANES FOR SALE RATE: |5c per word MINIMUM: 10 words up 
sp 
AIRPLANES FOR SALE MODEL AIRPLANES sf 
LEARN TO FLY in your plane. The flying - - - . - - - - — ro 
ground trainer, Eligible in every state in the $35.00 Up. Numerous airplanes, motors, ALL Suppliers to Model Aircraft Industry Ww: 
Union. Shipped with a sealed throttle, over- parts. Licensed, unlicensed flyable s, dam- are requested to contact advertiser wit} a 
size air wheels. Sled runners for winter aged repairables. Low installme nts. view to establish trade relations. Write he 
use. Detach wings and use as high speed ice Trades. Reliable listings, sox 462, details of product to Box 800, POPULAR It’ 
sled. Welded = steel tube construction Port Huron, Michigan. AVIATION, 608 S. Dearborn, Chicago, ; 
Equipped with 40 h.p. aircraft motor. Easy 1937 WELCH for sale, never used, $785.00 . . — > sit 
payments, only $12.50 down. Rush 25e for Garwood, 13501 Counpaen, Detroit. ——— CARY ED Props cor See Joe, 2 
illustrates ormation = - , = ~~. si 5 HOSS Pinish 1.04 
llustrated inf ‘ENSE a Eael XX , Th to inches. High Glos } ini $1 ’ 
“iter , , LICENSED American Eagle, OXX6, 3 polb. — h—Postpaid. Blanks—Six for $1.00. BE | {0 
Universal Aircraft Co., Ft. Worth, Texas. Priced $310.00. B. Rivers, 2514 W. Burleigh ‘avanough, 1539 E. Montgomery Avenye 
Street, Milwaukee, Wisconsin. _ a P hiladelphia, Pennsylvania. ies ad ha 
FOR SALE—PEITENPOL AIR CAMPER ——. se 
Steel fuselage. Best offer takes. R. Vesely, -_ on . : 
AIRPLANE SUPPLIES 544 So. York St., Elmhurst, Illinois. INSTRUCTION * 
Se ei 
wt gees ea AVIATION APPRENTICES, GOOD PAY lo 
HEATH AIRCRAFT SUPPLIES AIRPLANE SUPPLIES BIG Future. Write immediately, enclosing | “ 
Sales Folder Sent FREE stamp. Mechanix Universial Aviation 
Heath Birch Untipped Propeller, B-4 or Henderson. $11.95 SALE—Henderson motor converted, Claude Service. Strathmoor Station, Dept. B-2 n 
Heath Fenn Motel Tie Ur Ds ; fende Brewster, 742 Grove place. Toledo, Ohio. Detroit, Michigan. 0 
Pa per ce Stlec re a 
Heath Birch Metal Tipped Contin r ile HEATH high efficiency metal propeller ‘TIT Dp _— "ESOT SUAT nexwe an ote ou 
Heath Birch Metal Tipped Ford Propeller cheap. A. K. MILLER, Montclair, N IT Ee ee CONSUL TATE lo 
HEATH MOTOR MANUAI 1 = om = ok Cr ‘ree literature ’eyton J r 
sion, evettnnl, treble sieeotin “ecg ; CYCLONE motor accessories, $7.50, guar- Boonville, Indiana. — Tl 
ance chart, and parts price li Invaluable h and anteed. Russell Tracy, Pitman, N. J. ——— ; 
EAT LIGHEDC Any $1.06 Rit LITERATORE tte WANTED: Serviceable or partly dam- AVIATION EMPLOYMENT SERVICE for - 
HEATH AVIATION CO., BENT aged fuselage for 1932 Taylor Cub. W inexperienced workers. Sala uried jobs avail- ro 
On AOR MICH} Keiling, R. F. D. No. 1, Box 11, Frostburg, able. Details for stamp. Desk "G" Air |; 
Ma. ployment, Box 553, West Los Angeles | - 
= " . =e ; * Calif. 
FOR SALE—One pair of Corben Super Ace ee 
PROPELLERS wings, licensable, Arch Tucker, 2469 Ridge : . in 
Rd., West Rochester, N. Y. “Opening, limited number of elected 
sibeibe 6 way mee young men with $180.00, work board, bal- or 
ance flying time, radio beam, blind flying 
PROPELLER SPECIALS. Stainless steel. Double GLIDERS aircraft radio license, commercial li ense th 
tipped on genuine linen base Selected Gark mahogany Noll Flying Service, Bellefonte, Pa.” be 
prapelice bospibie te nodues’* Grdct fran thia'ca, | MEAD Primary Glider like new. Rebuilt ZcHooL of Aeronaullee=Weldne Dan Plt 
? Warley & Indien Motors... ........ to licensing requirements, $75.00. Five SCHOOL of Aeronautics—Welding, Draft- 
~ Heath Henderson wheel landing gear, $20.00. Clarence Stein, Keay Swallow Airplane Company, Wichita ab 
for all 35 h.p. motors Kutztown, Pa. Aansas, | 
51%" Fords, Lawrence, Anzani 5.65 = — Aa - " —— - aaa a - th 
6’ Fords, Chev., 45-50 h.p, motors.......... 18.00 WANTED—Glider, primary preferred. YOU CAN BECOME a graduate airplane I’ 
We have lower priced propellers 98¢ up. From factory Send Particulars. Ed. Stumpf, Ontario- mechanic in. ten weeks at $1.00 per week . 
direct to you. Literature free. Universal Aircraft Co., ville, Ill. Free cat: » ba | tere co 
Ft. Worth. Texas a ree catalog. Home training. United Air 
le . > School, Box 528, Elgin, lil. 
MODEL AIRPLANE SUPPLIES 
an 
SITUATIONS WANTED . 
BOOKS — rs 
Now the new SINGLE BLADE propeller WANTED—Job as parachute jumper fo 





for gas jobs. A noticeable improved per Name own terms. Please write. R. Bolder 


ve o1 
formance for $1.00. Gas model pontoons New Rockford, N. D. , 
complete $4.00. Make your gas model DESIRE flying job. M.S. in E.E. °31, hor ™ 
more realistic with a pilot, $0.60 each. ors. Commercial pilot cert, Good health j 














































































































A COMPLETE 800K by Li Postage paid. references, single. Radio & Contr. proj ce 
a lives " exs net f N, 6 ». rg 0 " cago, l ’ 
oeery diet hain ac a m sen 86 out 1921 Sceville Ave. Berwyn, lil. = . is 
side loops. Fully illustrat p 
$1.00. Literature Fr MISCELLANEOUS th 
The AIRCRAFT DIRECTORY ] 
Athe 7 = " . 
ens, Ohio INSTRUCTION BLONDIN'S Aircraft Chart. Names, dates, ; 
records, and $4 pictures, $1.00 Blondir pe 
IF YOU HAVEN’T GOT $1000 skip the Chart Co., Box 34, Los Angeles, California by 
AERO BLUE B DeLuxe schools. Our big old brick build WANTED—Automobile, 1936 or 1937 model ! al 
ing resembles an auto wrecking yard. The in exchange for flying course and cash 
Gives specification of over 400 airplanes and nearly teacher really knows airplanes, mechanics, 30x ’ 10. POPULAR AVI ATION GOR s th 
150 aero engines; appraised value of m engineering. There's all the equipment you Dear orn, Chicagc ‘ ¥ ih 
hand planes valuable point > on See ng use an need to work with. No frills but you can — ttn sii 60. 
ata on choosing a flying schox Only informatior ae aie sail « actice. Shee > as . m 
of its kind ever compiled Priceless my Inforr D get theory as well as practice. as sone WANTED. Original poems, songs, for im- 
gineers, dealers and flyers. Send $1 (money order Welding, Drafting, Stress Analysis, Wing mediate consideration. Send poems t W 
or currenc Construction Write for further particu- Columbian Music Publishers Ltd., Dept ay 
AIRCRAFT DISTRIBUTING co. s 00 lars, also tell about yourself. : K51, Toronto, Can. . 
Dept. 5-PA = Aireraft Trade School, Lawrence, Kan. neg 
1480 Arcade Bldg. St. Louis, Mo. Prepaid COMPLETE plans, drawings for b uilding to 
man carrying Glider, 5e F ~ he 30x 
MISCELLANEOUS 314, Dept. 11, Indianapolis, Ind. m 
ng 
PROPELLERS — Sled-Airplane lowes ' 
7 = : : , . 
Aviation Books) |aLuminum ALLoy PISTONS) Piisii Bs Wicket one 
Hillside Station, Wichita, Kansas. 
‘ ‘ For all makes and models of MODEL, AVIATION, 
Complete Stock of Books on All MIDGET, outboard, marine, automotive, motorcycle, Taras d. 
Aviation Subiects diesel and industrial motors. Finished and semi-finished PATENTS c 
satiety . jects. any oversize. Wrist pins. . 
Send for Catalog. Catalog on request. WE SUCCESSFULLY SELL inventions m 
“ 7 — ‘ . patented and unpatented. Write for prool | 
GOODHEART WILLCOX gy A oe A and tell us what you have for sale. Char- i 
2009 So. Michigan Ave., 5-PA, Chicago, Ul. Philadelphia, Pa. tered Institute of American Inventors, re 
Dept. 119, Washington, LD. Cc. ' W 
NEWI MIDGET RADIO PATENTS—Low cost. Book and advice ar 
World's Smallest Real Performing FREE. L. F. Randolph, Dept. 372, Wash- or 
Amazing midget ington, Db. C, 
RADI yeishks ony 
rt 3 ozs ‘ol t 
The Fact-Book for the Home-Builder Receives stations with beaut! NOT : H 
ful, cl one. Little interfer- yy 
APPROVED BY EXPERTS ng, By Bh NOTICE! ; 
Sold With a Money-Back Guarantee Tunes broadcast band and some Special rate Sor. readers (non-commercial) vi 
ave o ubes matter- 





~—_ bed, office, etc. SEND — MONEY. 


| 
: fe. ay ~ - I ish to buy, sell »xeh ir- | ‘ 
WRITE FOR FREE LITERATURE R esx *hcctitlycompicin wick insizuctionn Yorue in | planes, aeronautical equipment or. sup. | " 















WALTER H. KORFF, Aeronautical Engineer Rotsisnutom nly $2.99 plus postage, on arrival or send plies. 10 words for 50c, extra words 
P.0. Box 5304—42nd St. Station INDIANAPOLIS. 1 INDIANA 32.92 (M.0.. Check oon gas UU bs neh ata ee Payable in advance. m, 
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Cadet Days at Kelly Field 


(Continued from page 32) 








half hour. Just now we’re winding 
up in a steep Lufberry—three planes 
spaced around a small circle. The leader 
rolls out and heads straight away. We 


watch closely for the assembly signal but 
he doesn’t rock the wings of his ship. 
It's a rat race. We're off. He does a 
slow roll. We follow suit. 

In rapid succession he goes through 
four or five maneuvers which we (ha! 
ha!) duplicate. It’s the old game, you 
see, of follow the leader. Today, we fin- 
sh up by “threading the needle.” The 


leader pulls up in a long loose loop. I fol- 


low with Jackson closely behind me. 

There we are—three planes looping— 
one behind the other. The leader dives 
ut of this “squirrel cage” and does a 


loop at right angles through our loop. 


This “threading the needle.” This is 
the last number for the day as the leader 
rocks his wings—we assemble, come on 

and land " 
Comes now the most humiliating point 
in my narrative. Everybody, at some time 
or other, pulls a boner which two or 
three people see. Mine, however, had to 
be in front of half the pursuit section. 
t was on the maintenance trip. Prob- 


ably | should stop here and explain what 
naintenance hop is, but don’t think 
change the subject—lI’ll 
later. 


I'm trying to 
ome back to it 
purpose of this trip is to give us 
time a mechanic 
During the 
for his 


an idea of how much 


has to spend on an airplane. 


four day trip each student cares 

wn ship. El Paso was the overnight stop 
n the first leg. 

The field there is actually two fields 


a small strip, with a civilian 
field ot the army field, which 
is marked by a dirigible hangar—on which 


nnected by 


one side A 


the word ARMY is painted with 75 foot 
etters—is on the other side. So it was 
erfectly natural, I thought, to sail right 


by and make a landing on the civilian 
iirport where I didn’t belong, instead of 
the army airport where I did belong. 
The reception party was waiting for 
me when | taxied up, and I was presented 


vith a tasteful little trophy which is 
awarded eve ry year for the prize job of 
navigation on this trip. I wasn’t going 

mention this at all but some _ well- 


meaning friends sent in the picture so | 


igured some sort of explanation was nec- 
esSary 

We made Dallas on schedule the next 
day only to run into a three day lay-over 
caused by a rainstorm which not only 
made flying impossible but mired the 
planes hopelessly in the mud. We got our 


required three hours of 


Wwe ek when 


athletics that 


we all pitched in and lifted 


and hauled the plane s out to solid ground 
n the runways 

Although we were scheduled to land at 
fouston and Corpus Christi, unfavorable 
weatl at the two points made it neces- 
sary to come straight back to Kelly. 

If I didn’t learn anything else on the 


maintenance hop, I did acquire a healthy 








respect for the grease monkeys who keep 
our planes in such excellent condition. 
For every hour an army ship flies, the 
mechanics work at least an hour on the 
ground. 

After our return from the maintenance 
trip we’ve been polishing up loose odds 
and ends, with most of our work over. 
The next big moment is graduation. As 
a general thing I think most school gradu- 
ation exercises are a pain in the neck. 
But here we put on what I believe to be 
a pretty good show. 

All the visiting dignitaries and the gen- 
eral populace line up along the flying line 
and we all fly by in review. There will 
be some 60 planes this time. All of us 
will be in there trying to fly the best 
formation of our lives to put on a good 
show for the folks, and I think we will. 

Then we'll go up to the post theatre 
to get our wings and our diplomas, and 
a year of my life will be over. It’s been 
a full year—full of chills, thrills, and 
hard work and I wouldn’t exchange it for 
any year I’ve ever had or hope to have. 

END 





THs concludes a series of articles 
written exclusively for POPULAR 
AVIATION by Lieutenant Hays as he 
passed through the successive stages of 
training at Randolph and Kelly Fields. 
This series has not only been highly in- 
teresting to our young and aspiring avia- 
tion fans but it has had a great educational 
value. 

We were very glad to have the author 
call at our office while on his way to join 
the U. S. Army Air Corps pursuit group 
at Selfridge Field, and found him a most 
interesting and likeable chap, representa- 
tive of that great group of which he is 
now a member. 














LUSCOMBE SCHOOL 


AERONAUTIC 


West Trenton - N. J. 


Specialized Training 


Metal Airplane Engineering 
and Construction 


Get Your Start in Aviation 
by Writing for Details 
NOW 
Given in Our Free Folder 


“ OPPORTUNITY IN AVIATION” 





































APPRENTICES 


BIG PAY GOOD FUTURE 
If you are interested in working 
yourself into a highly paid position 
in Aviation under our Apprentice- 
Plan—Write, immediately, enclos- 
ing stamp— 

MECHANIX UNIVERSAL 
AVIATION SERVICE CO. 
Strathmoor Sta., Dept. B, Detroit, Mich. 













plans. 


tips, spun aluminum motor cowl, 
mount All parts, switches, sheet aluminum, 
and trailing edges, semi-finished wheel 


pants, 
wheels, license numbers, ete., are included 


1 ft 
TAYLOR CUB. 
1 ft. 


in 1 ft 
HOWARD DGAB8. 


1 ft. Span 76 in... 














MONOCOUPE 





From the famous QUAKER FLASH straight through a most 
comprehensive line, Megow leads in gas-powered model kits! 
All kits are remarkably complete in detail, with large, easy-to-follow 
For instance, the gas-powered SCALE MODELS listed below 
are complete with cut-to-shape ribs, formers wing, elevator and rudder 
formed landing gear and motor 
semi-finished leading 
streamlined rubber 


MONOCOUPE 90. Scale 2 7/16 in. 
Span 76% in.... g 
Scale 2% in 
Span 79% in..... 
ART CHESTER “JEEP”. 


Span 71% in. 


U. S. ARMY PURSUIT. Scale 14 in 
(By mail 50c postage additional) 
showing scores of airplane and ship models ; 


Freight Cars, ready-made parts and supplies for constructive hobbycrafters 
Mailed for 5e postage. 


$8.50 Length 40 in $6.50 

Scale 4 FAIRCHILD DELUXE RANGER 

§ 19 ¢ 24". Seale 2% in ft. Span 

. $12 ” 80% in.. $10.00 
Seale 2 in. - LUSCOMBE PHANTOM. § Scale 
-» $12.50 2% in.--1 ft. Span 76 in.. .$14.00 

1 ft. Span 59% in $8.00 


5q9s 
QUAKER plus 
FLASH 0c post. 
Uses any model airplane engine 
you preter. Easily carried in car 
Adj. rudder, semi-adj. stabilizer 
Motor easily removed. 3% in 
rubber wheels. Wingspan 67 in 


Stinson RELIANT. Scale 2 in 


ft. Span 83% in.. $14.50 
SILVER FLIER. Span 72 in 





. $12.50 


Send for Catalog Today 


model speed boats, O-Gauge 


Howard & Oxford Sts. 
Philadelphia, Pa. 
or 217 N. Desplaines St. 
Chicago, tt. 
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FIRST BOOK IN AERO ENGINEERING: 


Simple Aerodynamics 


- Revised Edition by Cound c. C. Carter, 
U. S. Military Academy, West 595 pages 
395 illustrations, $4.50 
This 
the Army 
by students in 
nical school 





schools. 
It provides 
derstood ex] 1 
mental aerodynamics it Ived in the - - 6 I L 
: . asentinn ni the aienlanm , f your engine startex i missing on 
cases Oe ee hee eck ot Can you answer these test questions D one cylinder, where would an 
ows, for example, how to make e P J one ) 
a ‘ an thee suseiewmien look for the trouble? 
pags ho oe ager pte sb candy, sent ore What is meant by ec omp ression What is the approximate error in ow may a pilot correct for drift 
7 Whe ame at the bor canwes teem 4 P ratio and I 10 itfect the the air speed reading for an ir i ut a drift indicator? 
¢ sodisaehh ig ee I - Z of an engine: crease in elevation of 3000 h: are the four basic 
planation of the fu , on sande Mee ; Y i asia reading: is 230°, the feet? forms? What is the appr 
production of lift t t : ° ° t ltitud t whict 
stability, maneuverabilit 1 performance n 1 l B, tf devia- How is the torque of the pro- ot de at which the Y oc- 
5 aig tion is 7°W ‘termine the peller balanced in rigging a cur? What flying conditions do 
ENTIRELY WITHOUT MATHEMATICS: rue heading plane ? Why is the vertical fin iyi y indicate ‘ , 
What is the purpose of ndenser sometimes slightly offset? n ying out of a small field, is 
Principles of Aerod namics in the igni tem? In w grees ‘mall or large propeller 
p y hicl r ener n What are 8 significant landmarks desirable ? 
e which Circt t located: that are shown on good viga What I f f | : 
Munk, ph. D., . En ormerly at i good avig What is the effect of havin 
by ~ cock ion dy S eae f he What would you do to get a plane tion maps which may be identi adjustable stabilizer too 
N.A AC A. 252 pages, ¢ 52 lustrations, *. 30, it of a tail-spin? fied easily from the air? when landing? 


geo Will prepare you for any Pilot’s or Mechanic’s Certificate Test: 


out any ft 
book is art 


understanding « e pr , f ra 
aerodynamics 5s a 

See Set Aeronautics 
craft is designed without son 


Bead nets originate yh Hi A Ground School Textbook 


remarkable book makes 


ideas underlying many | : rm ¢ on by HILTON F. LUSK 


plex design formulas 
*ral Aerodynamics, Wit ectior 1eO0Ty Vir . as 
Theory, Experimental Aecrodynami peller Formerly Dean, Boeing School of Aeronautics 
Theory, Applied Aerod 1 
e >. . wh 4 e ¢ r . 42 3 ~é - 
SUPE, PRASTICAL ETHODS 420 Pages, 175 Illustrations, 226 Test Questions, $3.2 
o 
Aircraft HIS is a complete ground school course in handy book form. It 
Propeller Handbook clearly and thoroughly explains all the subjects you need to un- 
by Karl H. Falk, Chief Blade Designer, Hamil derstand to pass the written part ot the government examination for 
ton Standard Propellers Division, United Aircraft a certificate as an airplane pilot in any of the grades—including 
Corporation. 62 illustrations. $4.00 transport pilot, or as an airplane or engine mechanic. No one who 
Up to this time, information masters this book will have any difficulty in answering any questions 
on propellers has been so high that may be asked in the government tests. So clearly and simply 
a I as to be of littl written that you will have no trouble in grasping its explanations even 
ac ua 5 y \ T A ‘. . . 
rr ag to: 4 A. | if you must study at home without the aid of an instructor. 
cal method, 
most 


dents as 


i E} Py 





CONDENSED OUTLINE gnition systems. Engine operation and nat gee Maps and Piloting: Explains 
Principles of Flight: Explains all the maintenance, and illustrates various map projections 
men r ot aerodyn ¢ factors and their Blind Flying Instruments: Use of atti- ®"d their use in avigation. Practical 

le equations and * k i on to airto} tude instruments in blind flying. Abs hints on piloting. 
pie equa SONS ANG WOFkt , Airplane Construction and Operation: lute and relative references. Inclinom De ad Reckoning: Details of methods 
cover: I ropeller Design rodynamic Principles of construction and materials 5 Piteh, roll, turn indicators tf dead reckoning with solutions of 

acteristics. Vibration . ic, ro t ployed. Methods for ‘ wood 1 ing principles of gyroscopic im- practical problems. 
Characteristics. Twisting omen Strengt i fal Welding metal = nd truments. Avigation instruments and Equip- 
of Propellers. Selection of Propeller. Flying “Elementary acrobatics. Engine lastroments: Construction and ment: Describes and illustrates each of 


1 " Construction and operati of tachometers ressure the avigation instruments found in air- 
Feeee=e Fiji in, tear out, and mail ®*"*** Prope sed ry oetnl . - ' 4 meee © 1 in air 


" 1 ar tal pro gages, tt ‘rmometers, fuel quantity aft « explains theory go you can 
Sent on 5 Days’ Approval 


Variable pitch propellers gages, et u stan principles on which it 
The Ronald Press Company 


Engine Construction and Operation: Safety Agettances: Parachutes Air- Opera 

I y liow to Jetermine engine effi craft radi antenna details, shielding Principles and Applications of Meteor- 
Dept. M187, 15 East 26th St., New York 
Send me the books checked below. Within five d 


ency. Types of engines onstruction methods, etc radio range-beacons and ology: Effects of winds, storms, visi- 
materials. Fuel systems, carburetors, markers bility in relation to flight. 

after their receipt I will either return them or send 

payment in full at the pric es shown, ph 4 


ON FABRIC-WOOD PLANES: A COMPLETE ENGINE COURSE: 
Airplane Mechanics Aircraft Engine 
Rigging Handbook Mechanics Manual 
on conmsgualie enlup—-iame sehen petvilog 
C-) Lusk, Aeronautics $3.25 


a R F Hartz, formerly Lieut. Colonel, Air by Cc. J. Moors, Chief Instructor, Department of 
S. Army and Lieut. E. E. Hall, for Mechanics, Air Corps Technical School, U. S. 
“Aircraft Servicing 267 pages, Army. 511 pages. 189 illustration $4.50. 
] Falk, Propeller Handbook ( 
C ] Moors, Engine Mechanics Manual 
} Hartz-Hall, Rigging Handbook 


‘ i E litor, 
+ illustrations $3.50. overs the same ground as the 
This book covers in detail the care : ; the enlisted mechan 
] Munk, Principies of Aerodynamics and handling of fabric planes wit! } ics of the Army Air Corps with 

| Carter, Simple Aerodynamics the addition of much data on types 

] Ramsey, Navigation of Aircraft 

() Barnaby, Gliders and Gliding 


] + 
lo 





wooden struts and spars—on the 
ground and in the shop; sequence f equipment adapted only for com- 
of rigging steps; how to true up the : mn —_ airplanes It deals thor- 
1 ougn tl < 1 o é é 
assembled ship; how to adjust the ughly with all kinds of aircraft 
wings and yntrol surface fo engines and their accessories 
‘hands off” fyi g; spars and struts; Mr. Moors gives all needed data 
inspectior installing and checking on construction and operation, supplies full in 
, structions for proper maintenance, and shows you 


ompasses}; fabric; od and glue; metal parts; ie ; 4 
wire; dopes and doping; folding and packing exactly how to go about making any necessary re- 
‘ pairs and adjustments 


irachutes 


Name 
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Address 


© Employed by, 


0 or Reference A PRACTICAL GUIDE FOR PILOTS: 


BEST PREPARATION FOR POWERED FLIGHT: 


Gliders and Gliding Navigation of Aircraft 


by Ralph S. Barnaby, Lieut. Comdr. (C. C.) by Lieut. Comdr. Logan C. Ramsey, U. S. N.; 

Navy, Scientific Section, Bureau of Aero formerly instructor in Aeriz al Navigation, Pensa- 

182 pages. 123 illustrations. $2.50. cola Air Station. 237 z 51 illustratior $4.50. 

A practical handbook for glider ( 1 1¢ «practical, everyday 

fivers and builders Gives a de sort of navigation every pilot must 

tailed, progressive course in flight nov Emphasizes dead reckoning, 

training, with full information about . including plotting, course setting, 

iders, ground and wind ; etermining and correcting for wind 

launching, first flight. flects, etc. Piloting and naviga- 

ng the glider, and land n by aerial astronomy are also 

with primary instruc fully explained. In addition to its 

progresses through se¢ , maior presentation of principles and 

ondary training | to a full course in soaring. Con practice of position finding by calculation and 

ins useful data on design principles, structural observation, manual covers maps, instruments, 
tails, materials, assembling, rigging, aligning accessories ; compasses; navigational practice 


* Outside continental U 
25c per book for shipping 

) Cheek here if you wish our 
Catalog of Aeronautic Publications, FREE. 
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